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MONDAY, FEBRUARY 8, 1988 

House of Representatives, 
Committee on Science, Space, and Technology, 
Subcommittee on Science, Research and Technology, 

Washington, DC, 

The rubcommittee met, pursuant to notice, at 9:50 a.m., in Room 
126, J.C. Penney Building, University of Missouri, Hon. Doug Wal- 
gren presiding. 

Mr. Walgren, I want to wish you a good morning and thank the 
University of Missouri for their hospitality for this field hearing of 
what is the Science, Research and Technology Subcommittee of the 
Committee on— what do we call the Full Committee now? 

Mr. BuECHNER. Science, Space, and Technology. 

Mr. Walgren. Science, Space, and Technology of the House of 
Representatives. And we are very pleased to be here. We feel that 
it IS very valuable to come out to various parts of the country to 
try to be available to local interests and local strengths in various 
questions that are of real interest to the nation; and give us an op- 
portunity to see what kinds of things that are going on; and cer- 
tainly it gives some local people who may not in the normal course 
of affairs get to Washington— gives them an opportunity to— tell us 
the thiiigs that they are experiencing. 

I want to particularly thank Jack Buechner for his initiative and 
assistance in arranging this hearing. As you know, Mr. Buechner 
has served on this committee and served well on it; and we appreci- 
ate the contribution that he has made to it. 

And I want to thank Jimmy Hayes from the state of Louisiana 
for coming over from Iowa to join us for this hearing. It is good you 
are here; and we appreciate your participation in this committee's 
efforts as well. 

Clearly, the country has a great stake in economics and in eco- 
nomic growth; in the development of research; in cooperation be- 
tween universities and industry. 

We know that almost all the new economic strength that we can 
point to in our country has come from the development of their 
technology. 

That is particularly true in small businesses. New technology 
tends to start and take root in small businesses around the re- 
search centers of our country; and it is in small businesses that 
much of the purely new jobs that we have seen in the last decade 
have been created. 

And it is also true that when we look at— although in the inter- 
national economy, that in many ways we have to innovate rapidly 

(1) 



EMC 



0 



2 



so that we have the first opportunity to commer.^ialize and to take 
advantage of your developments because, science and technology 
being: what it is, the rest of the world is not far behind 

And so we need a continuing stream of new developments if our 
economy is to be strong in an internationally competitive world. 

So the importance of what is going on in universities, and par- 
ticularly whether they can increase the research efforts by various 
kinds of cooperative agreements with universities— with businesses 
and industry, is critical 

We hope that this hearing will be able to shed some light on the 
interest of industry in engaging and supporting university based 
research. 

And we also hope that it will shed some light on how we can en- 
courage the product of university research to be translated into a 
usable commercial enterprise. 

So we appreciate the witnesses that have been gathered for this 
hearing. St. Louis is a particularly strong place to look at this sub- 
ject because of the strength of universities m St. Louis; and because 
of the strength of the industries in St. Louis; and because of some 
of the examples of industry and university cooperation that you 
have developed, and which we hope the nation can learn from. 

So wi;.h that, let me recognize your local congressman, Mr. 
Buechnerfor any opening comments he might like to make. 
[The prepared opening statement of Mr. Walgren follows:] 

Opening Statement of Hon. Doug Walgren 

Gwd morning ladies and gentlemen. It is a pleasure to be here this morning at 
the St. Louis campus of the University of Missouri to explore issues involved in the 
nurtunng of university-industry alliances. I want to thank Mr. Buechner for his ini- 
tiative and assistance in arranging for this hearing and also thank the University of 
Missouri-St. Louis for making this facility available to us. 

*u discussions this morning, I invite you to recall that 

the 1987 Nobel Laureate in Economics, Professor Robert- Solow of MIT, was recog- 
nized for contributions which first established the connection between technology 
and economic growth. In fact, studies have established that from Vs to V2 of all U.S. 
economic growth has come from technological progress; and, technological progress 
vnL likely continue to be the principal factor in the long-term growth of modem 
industnal societies. 

The significance of the basic connection between technology and economic growth 
has not been lost on government at all levels. Many state and local governments 
have developed plans for creating an entrejireneurial climate, with their research 
universities pla>ing a significant role. This is natural since universities are a major 
source of the new knowledge which often is the basis for important commercial 
products and services. Universities are also the source of scientific and technical 
talent. The availability of skilled labor is the most infiuential factor in the regional 
location of advanced technical firms, according to a study by the Joint Economics 
Committee of Congress. 

Many industries have historically supported research in universities to help 
supply their basic research needs and to help identify and recruit new talent. The 
linkage between industry and universities waned in the years following World War 
II when Federal support for university research became dominant, but industrial 
support has become more inportant in recent years as Federal funding has leveled 
off. According to statistics compiled by NSF,. industrial expenditures in universities 
grew from $235 million in 1980 to $670 million in 1987. WSF estimates that industri- 
al support will grow from the current 8 percent to 10-12% of university research 
budgets by the early 1990's. I might add that Washington University is on the list of 
the top 10 universities receiving industrial support in 1986. 

The increasing industrial support and involvement in university research is a 
positive trend. In the discussions this morning, we hope to expore the experiences of 
specific universities and industrial firms in Missouri which have engaged in cooper- 
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ative programs. Through these examples we seek to determine how the process of 
transferring new knowledge from the university to industrial development can be 
improved, what initiatives state and Federal Government might take to encourage 
cooperation, and how to measure the success of these interactions. In addition, we 
hope to elicit ideas on how to involve more s) all companies in cooperative pro- 
grams with universities and to explore the ramifications of involvement of foreign 
companies in support of university research in the U.S. 

We will begin this- morning with a national perspective from representatives of 
the -National Science Foundation and the National Academy of Sciences. Next we 
will hear from a panel of witnesses representing high technology companies in Mis* 
souri, and two panels 61 university representatives. Finally, we will conclude with 
the views of state government and a Missouri development association. 

Mr. BUECHNER. Thank you, Mr. Walgren. I appreciate it, Mr. 
Chairman. 

I am pleased to have an opportunity to welcome the Science, 
Space and Technology Committee and its Subcommittee to the pe- 
riphery of the Second Congressional District. 

We are really not in the Second District, but that does not mean 
that we cannot all enjoy in the St. Louis metropolitan area the 
fruits of these hearings. 

I have been told — I do not really have any empirical evidence- 
but I understand that this may be the first congressional hearing 
ever held in the St. Louis County area. 

And so I am especially honored to have chat privilege to welcome 
you here for that reason. 

And it is my honor to have such a distinguished panel. And I es- 
pecially want to express my thanks to the Chairman of the Sub- 
committee, Mr. Walgren of Pennsylvania, and my colleague from 
Louisiana, Mr. Hayes, for their participation. 

My colleagues in the U.S. House have fallen in love with a 
phrase— it is called "competitiveness." And many suggestions have 
been made and offered as to how this country can maintain or 
regain the competitive edge in world markets. 

One very important and simple way is to pool our resources. 
That means bring together all of our resources, economic, intellec- 
tual and political. 

And that is the purpose of today's hearing. Academian and in- 
dustry have found it mutually beneficial to work together. The 
trend is evident. 

According to National Science Foundation estimates, American 
corporate sponsorship of university research increased from 235 
million in 1980 to 670 million dollars in 1987. 

Federal and state governments have encouraged this trend. It is 
a way to improve the ability of American firms to compete in the 
international market. 

We in government must continue to encourage this cooperation. 

Universities offer a base where new and innovative research can 
be conducted while the business sector provides the needed capital 
to conduct such academic research. 

It is my hope that this hearing today will help to develop a new 
era— an era of Americans pulling together, working to make this 
country stronger; to restore America's economic might; working to 
make America more competitive. 

The key is that we must do it together. I cannot think of a more 
appropriate setting to showcase a hearing such as this. The St. 
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Louis area has the best of both worlds: strong business community 
and innovative academic community. 

It is supplemented by the support of the state of Missouri, which 
I think hasy-excuse me. It is one of the fore-runners in setting up a 
science advisory for the Governor and a high technology emphasis 
within it's department of economic development. 

And also the special relationships that exist with the University 
of Missouri at RoUa and here at St. Louis. 

So I am pleased that so many of the area's top business and aca- 
demic leaders will be testifying before us today. And thank you, 
and— let's make America move a little bit more forward, thank 
you. 

[The prepared opening statement of Mr. Buechner follows:] 
Statement of Hon. Jack Buechner op Missouri 

Mr. Chairman, I am very pleased to have an opportuity to welcome the Science, 
Si>ace and Technology Committee to my Congressional District in St. Louis County, 
Missouri. It is a honor to have such a (fistinguished panel and I want to express my 
thanks to the Chairman of the Subcommittee, Mr. Walgren of Pennsylvania^ and to 
my colleague from Louisana, Mr. Hayes for their participation. 

My colleagues in the U.S. House have fallen in live with a phrase— its called com- 
petitiveness. Many suggestions have been Offered as to how this country can main- 
tain or regain the competitive edge in world markets. One very important and 
simple way is to pool our resources. That means bringing together all of our re- 
sources—economic, intellectual and political. That is the purpose of tcday's hearing, 

Academia and industry have found it mutually beneficial to work together. The 
trend is evident. According to National Science Foundation estimates, American 
corporate sponsorship of university research increased from $235 million in 1980 to 
$670 million in 1987. 

Federal and state governments have encoraged this trend. It's a way to improve 
the ability of American firms to compete in the international market. We in govern- 
ment must continue to encourage this cooperation. Universities offe a base where 
new and innovative research can be conducted, while the business sector provides 
the needed capital to conduct academic research. 

It is my hope that this hearing today will help to develop a new era. An era of 
Americans pulling together, working to make this country stronger, to restore 
Amenca s economic might— working to make America more competitive. The key is 
that we must do it together. 

I can't think of a more appropriate setting to showcase a hearing such as this, the 
St. Louis area has the best of both worlds— a strong business community, and an 
innovative academic community. Tm pleased that so many of the area's top business 
and academic leaders will be testifying before us today. 

Mr. Walgren. Thank you, Mr. Buechner. Turn to Mr. Hayes for 
any thoughts he would like to 

Mr. Hayes. Well, most of m;* thoughts involve Congressman 
Buechner. As he was speaking, L occurred to me that with his pro- 
pensity to get into trouble I suspect St. Louis will be the site of 
many future congressional hearings in [Laughter] 

I say that out of no small amount of resentment because the 
description that he gave the University policeman in order to have 
him find me at the airport this morning— he repeated a phrase 
started by the Republican— Mr. Lott— he told the officer to look for a 
Democrat who looked like he was the immediate past president of 
tbeJToung Republicans. [Laughter] 

I will refrain them from any further comments because I imag- 
ine the time would be better devoted to listening to you than hear- 
ing from me. 
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But thank you for the hospitality, and I do look forward to par- 
ticipating. 

I was at a hearing Friday at the University of Iowa. And some of 
the subject matter that was touched upon there— dealing with the 
future of preparing young men and women for the career in sci- 
ence and our deficiencies as a nation— I would ?ike to integrate 
into this hearing today and ask you some questions based upon 
some of the things that were discussed on Friday. 

Thanks again. 

Mr. Walgren. Thank you, Mr. Hayes. 

Well, our first witness— we will start out with Dr. Marguerite 
Ross Barnett, the Chancellor of the University of the Missouri-St. 
Louis. 

And we welcome you, and again want to express our apprecia- 
tion of your hospitality. 

STATEMENT OF DR MARGUERITE R BARNETT, CHANCELLOR, 
UNIVERSITY OF MISSOURI, ST LOUIS 

Dr. Barnett. Thank you. Congressman Buechner, Congressman 
Walgren, Congressman Hayes, members of the subcommittee staff. 

Let me begin by complimenting the House Subcommittee on Sci- 
ence, Space and Technology on holding these hearings so critical to 
the nation's future. 

Let me also take the opportunity to welcome you to the Universi- 
ty of Missouri-St. Louis. It is an urban public research university 
with approximately 12,000 students who are pursuing degrees on 
undergraduate, professional and graduate level. 

We are past the age of westward expansion. But here in St. 
Louis, the starting point for many 19th century pioneers is the pro- 
claimed gateway to the west. 

I think it is appropriate to point out that many people believe 
the remaining American frontiers are in our nation's urban cen- 
ters. 

American cities have experienced tremendous change in the past 
twenty years, two decades in which a national trend developed of 
creating high quality research and educational institutions in our 
country's largest metropolitan area. 

Many of these institutions were created in direct response to a 
new economic reality— the loss of manufacturing jobs, the rise of a 
new service and information based^ economy, and the need for 
America to catch up in math, engineering and science in an in- 
creasingly competitive global economy. 

After analyzing the needs. of Missouri, the University of Missou- 
ri-St. Louis has identified three critical needs arising from this 
changed economic reality. 

They are: to raise the levels of math, science and communica- 
tions literacy in the general population; and to equip large num- 
bers of students with scientific and technological training. 

Two, to assess the management^ technological and scientific 
fields required by our changing eoDnomy and enhance programs 
that will provide Missourians with those skills. 
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And three, to establish new relationships between business and 
the university that will bring about new products and technology 
transfer. 

In the truest sense of our university's land-grant tradition we 
have established an innovative program of university community 
collaboration to meet these identified needs. 

The program is called "Partnerships for Progress: Missouri in 
the Next Centunr." 

Partnerships for Progress is designed to lay a foundation for en- 
hanced economic development in the St. Louis area and statewide. 

Last year, the Missouri General Assembly and Missouri corpora- 
tions provided the initial funds to launch the program. The part- 
nership program has three components which respond directly to 
the needs listed above. 

They are: Project Compete, to improve precoUegiate education; 
Project Advance, to strengthen and expand the University of Mis- 
souri-St. Louis' curriculum; and Project Succeed to extend and 
apply UM-St. Louis teaching, research and service resources to crit- 
ical needs in the region and in the state. 

The first of these. Project Compete, is a series of actions by 
which U.M.-St. Louis, working together with elementary and sec- 
ondarjr schools in the larger community can unleash the talent and 
potential among the area s youth. 

A leadmg example of this component is the bridge program, 
begun last year on an experimental basis with two predominantly 
black high schools in St. Louis. 

Plans are currently underway to expand the program to other 
public and parochial schools in the city and the county. The pro- 
gram expands and assists secondary schools that lack the facilities 
needed to offer intensive and challenging instruction to those high 
school students who are capable of university level work, and who 
have demonstrated gifted ability, especially in math and science. 

Instructional enrichment is offered to these capable students 
through tutoring, mentoring, academic advising, and advanced 
credit college courses. 

Additionally, special in-service training for teachers is provided 
by University of Missouri-St. Louis faculty. 

Proiect Compete also emphasizes teacher education in the '3ublic 
schools, expanding the offering for continuing education oi area 
teachers, as well as expanding programs for students preparing for 
the teaching profession. 

The second component of U.M.-St. Louis' partnership program is 
Project Advance. It addresses the goal of the unive:*sity to enrich 
science, technology and management programs. 

These include programs that will enhance the region's economic 
well-being, such as strengthen programs in engineering, mathemat- 
ics and the sciences. 

The third component of the partnership program is Project Suc- 
ceed, which is designed to meet the work force and research needs 
related to economic development of the St. Louis region and Mis- 
souri. 

Project succeed includes programs aimed to increase access to 
education for St. Louisans whose employment does not allow them 
to attend classes at traditional times and locations. 
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It also involves the establishment of new research centers facili- 
tating business and industry research in collaboration with campus 
faculty. 

About the same time that we were assessing the needs of the 
state for the future, another group was doing the same. 

The Missouri Commission for the year 2000, co-chaired by former 
St. Louis mayor, John Poelker, and Missouri Secretary of State, 
Roy Blunt, was established by Governor Ashcroft to examine how 
the state could best prepare itself for the 21st century. 

After analyzing the needs of Missouri, the Commission also made 
its recommendation. The Commission's key finding was that educa- 
tion was the most important element in ensuring economic pros- 
perity in the year 2000 and beyond. 

It called up all institutions of higher education to have a well- 
defined mission that relates to the overall goals of the state. 

Furthermore, the Commission recommended that partnerships 
be formed among private industry, the state, other economic 
groups and universities to better use available resources for the 
future economic health of the region. 

As you can see, we came up with many of the same conclusions. 
We are genuinely pleased that our initiative and the Commission's 
recommendations greatly complement one another. 

We believe that we have taken the Commission's recommenda- 
tions to heart in shaping our mcyor program initiative and budget 
request. 

The Commission understood that the state and the n&tion's long- 
term development in this transformed economy rests upon the piv- 
otal role of its public university. 

The University of Missoun-St. Louis has applied that under- 
standing to its current mission and priorities. And I have included 
in your packet a commentary that was in the St. Louis Post dis- 

Catch on Monday, February 1st that says— that is called "A Spring- 
oard for a Sound Economy. UMSL's Partnerships For Progress is 
a Long-Term Investment in Missouri." 

It was written by John Poelker, the co-chair of Missouri's Com- 
mission 2000. In that .document, Mr. Poelker asserts that our part- 
nerships for progress program reflects exactly the Commission 2000 
mandate given to universities in the state of Missouri. 

I believe that our Partnerships for Progress Program, which is 
an economic development strategy from Missouri, is a superb 
model for the nation as a whole. 

I believe that the United States Government can and must apply 
this model on the federal level if the United States is to regain the 
economic competitiveness and leadership it possessed before World 
War n. 

This model needs to be applied in three ways. 

First, development of a program administered through the De- 
partment of Education, which would provide funding, seed money, 
for public urban universities, such as the University of Missouri-St. 
Louis, to develop projects to meet the future economic development 
needs of their states and regions. 

Second, the government needs to fund outreach programs, like 
our bridge programs that create links between universities and 
high schools. 
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We need to realize that the best way to improve undergraduate 
education is to expand the pool of students who are prepared for 
rigorous and challenging university study, especially in the areas 
of science and mathematics. 

Third, we need to fund research centers on a federal ievel in 
much the same way that Missouri currently funds certain research 
through the Missouri research assistance act 

This program matches corporate funding with state dollars. The 
United States needs to establish a national, academic. Industrial 
Rasearcli Act, NAIRA, that will provide funding to university 
based research institutions for applied research in the areas of in- 
terest to business and indust y. 

We need to provide the linkjages that will allow for close collabo- 
ration between our universities and our business and industrial 
communities, so that together they can lead our nation into the 
21st century prepared for its challenges.^ 

I have also included information on the bridge programs, and a 
national research industrial act. 

I thank you for your time today. I have provided the Committee, 
as I said, with further written information. 

And again, I "ccrnpliment the Committee on holding these hear- 
ings that are so crucial to our future. 

[The prepared statement of Dr. Barnett follows:] 



12 



9 



TESTIMONY TO THE 
U.S. HOUSE OF EPRESENTATIVES 
SUBCOMMITTEE ON SCIB^CE, RESEARCH, AND TECHNOLOGY 
FEBRUARY 8, 1988 
CHANCaiOR MARGUERITE R. BARNETT 
UNIVERSITY OF MISSOURI-ST. LOUIS 



ERIC 



13 



10 



We are past 7>^e age of westoard expansion. But here in St. 
louis/ the starting point for many 19th-century pioneers md 
the proclai^ed gateway to the west, i think it is appropriate 
to point out that many people believe the remaining a^erican 
frontiers are in our nation's urban centers. 

American cities have experienced tremendous change in the 
past tvvznty years— two decades in which a national trend 
developed of creating high quality research and educational 
institutions in our country's largest metropolitan areas. 
Many of these institutions were created in direct response to 

A new economic reality— the loss of manufacturing JOBS; THE 
rise of a new service and INFORMATION BASED ECONOMY, AND THE 

need for America to catch up in math, engineering and science 

IN AN increasingly COMPETITIVE GLOBAL ECONOMY. 

After analyzing the needs of Missouri, the University of 
Missouri-St. Louis has identified three critical needs 

arising from this changed ECONOfllC REALITY, THEY ARE: 



1. To RAISE LEVELS OF MATH, SCIENCE AND COf^lUNICATIONS 
LITERACY IN THE GENERAL POPULATION AND TO EQUIP 
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LARGE NUMBERS OF STUDENTS WITH SCIENTIFIC AND 
TECHNOLOGICAL TRAINING; 

2. To ASSESS THE MANAGEMENT, TECHNOLOGICAL AND 
SCIENTIFIC SKILLS REQUIRED BY OUR CHANGING ECONOMY 
AND ENHANCE ACADEMIC PROGRAMS THAT WILL PROVIDE 
MISSOURIANS WITH THESE SKILLS; AND 

3. To ESTABLISH NB^) RELATia^SHIPS BETViEEN BUSINESS AND 

THE University that will bring about nev; products and 

TECHNOLOGY TRANSFER. 

In THE TRUEST SENSE OF OUR UNIVERSITY'S LAND-GRANT TRADITION, 
WE HAVE ESTABLISHED AN INNOVATIVE PROGRAM OF 
UNIVERSITY-COMMUNITY COLLABORATION TO MEET THESE IDENTIFIED 
NEEDS. The PROGRAM IS CALLED "PARTNERSHIPS FOR PROGRESS: 
MISSOURI IN THE Ne>CT CeNTURY." 

PARTNERSHIPS FOR PROGRESS IS DESIGNED TO LAY A FOUNDATION FOR 

enhai>iced economic development in THE St. Louis area and 

STATEWIDE. LAST YEAR THE MISSOURI GENERAL ASSEMBLY AND 

Missouri corporations provided the initial fun-ds to launch 

THE program. 

The Partnership Program has three co-^onents which respond 

DIRECTLY TO THE THREE NEEDS LISTED ABOVE. THEY ARE: PROJECT 

Compete, to improve pre-collegiate EDUcATiaN; Project 
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ADVANCE/ TO STRENGTHEN AND EXPAfs'D THE Ul^rST, LOUIS 
CURRICULUM; AKD PROJECT SUCCEED/ TO EXTEND AND APPLY UiVST, 

Louis teaching/ research and service resources to critical 

NEEDS IN the REGION AND STATE. 

The first of thesE/ F^oject Compete/ is a series of actions 

BY WHICH UN-ST, LOUIS/ WORKING TOGETHER WITH ELEMENTARY AND 
SECONDARY SCHOOLS IN THE LARGER COMMUNITY/ CAN UNLEASH THE 
TALErrr and potential among the area's youth, a LEADING 
EXAMPLE OF THIS COMPONENT IS THE BRIDGE PROGRAM/ BEGUN LAST 
YEAR ON AN EXPERIMENTAL BASIS WITH IVIO PREDOMINANTLY BLACK 
HIGH SCHOOLS IN ST. LOUIS. PLANS ARE CURRENTLY UNDERWAY TO 
EXPAND THE PROGRAM TO OTHER PUBLIC AND PAROCHIAL SCHOOLS IN 
THE CITY AND COUNTY. THE PROGRAM EXPANDS AND ASSISTS 
SECONDAR^^ SCHOOLS THAT LACK THE FACILITIES NEEDED TO OFFER 
INTENSIVE AND CHALLENGING INSTRUCTION TO THOSE HIGH SCHOOL 
STUDENTS V/HO ARE CAPABLE OF UNIVERSITY LEVEL WORK. 

Instructional ENRiCHMErrr is offered to these capable students 

THROUGH TUTORING/ MENTORING/ ACADEMIC ADVISING/ AInID ADVANCE 

credit college courses. additionally/ special in-service 
training for teachers is provided by university of 
Missouri-St. Louis faculty. Project Compete also emphasizes 
teacher education and the public schools/ expanding the 
offerings for continuing education of area teachers as v/ell 
as expanding programs for students preparing for the teaching 
profession, 
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The second cor-TO^ENT of Uf1-ST. Louis's Partnership Program is 
Project Advatjce. It addresses the goal of the University to 
enhance science/ technology and management programs. these 
include programs that will enhat^ce the region's economic well 
being, such as enhanced programs in engineering, mathematics, 
and the sciences. 

The third component of the Parti^rship Program is Project 
Succeed, which is designed to meet the work force and 

research needs related to economic DEVELOPf€NT OF THE ST. 

Louis region and Missouri. Project Succeed includes programs 

AIMED TO increase ACCESS TO EDUCATION FOR ST. LOUISANS WHOSE 
EMPLOYMENT DOES NOT ALLOW THEM TO ATTEND CLASSES AT 
TRADITIONAL TIMES AND LOCATIONS, AT^ID THE ESTABLISHMENT OF 
SEVERAL NEV/ RESEARCH CEr^TERS ON THE CAMPUS. 

ABOUT THE SAME TIME THAT V/E WERE ASSESSING THE NEEDS OF THE 

State for the future, another group was doing the sAf€. The 
missouri comission for the year 2000, co-chaired by former 
St. Louis Mayor John Poelker and Missouri Secretary of State 
Roy Blunt, was established by Governor Ashcroft to examine 
how the state could best prepare itself for the 21st century. 
After analyzing the needs of Missouri, the Ca^^issiON also 

made its RECOMMENDATIONS. 

The Ca^issiON's key finding was that education was the most 

IMPORTANT element IN ENSURING ECONOMIC PROSPERITY IN THE YEAR 
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2000 m BEYOND. It called on all institutions of higher 

EDUCATION TO HAVE A WELL-DEFINED MISSION THAT RELATES TO THE 
OVERALL GOALS OF THE STATE. FURTHERMORE/ THE COftllSSION 
RECOMMENDED THAT PARTNERSHIPS BE FORMED AMONG PRIVATE 
INDUSTRY/ THE STATE/ OTHER ECONOMIC DEVaOPMENT GROUPS/ AND 
UNIVERSITIES TO BETTER USE AVAILABLE RESOURCES FOR THE FUTURE 
ECONOMIC HEALTH OF THE REGION. 

As YOU CAN SEE/ WE CAT^ UP WITH MANY OF THE SAME CONCLUSIONS. 
We are genuinely pleased that our initiative AND THE 

Commission's recot^ndations greatly complement one another. 
We believe that we have taken the Cotyiission's 
recommendations to heart in shaping our major program 
initiatives and budget requests. The Commission understood 
that the state and nation's long-term development in this 
transfor^ed economy rests upon the pivotal role of its public 

UNIVERSITIES. THE UNIVERSITY OF MISSOURI-ST. LOUIS HAS 
APPLIED THAT UNDERSTANDING TO ITS CURRENT MISSION AND 
PRIORITIES. 

We believe that this kind of action— which is an ECONOMIC 

'development strategy for Missouri— is a superb model for the 
nation as a whole. i believe that the united states 
governfot can and must apply this model on the federal level 
IF THE United States is to regain the economic 

COMPETITIVENESS Af^D LEADERSHIP IT POSSESSED BEFORE WORLD WAR 

II. This model needs to be applied in two ways: 

o X8 
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First, the government needs to fund outreach programs like 
OUR Bridge Program that create links betv/een unix-ersities m 

HIGH SCHOOLS. WE NEED TO REALIZE THAT THE BEST KAY TO 
IMPROVE UrpiRGRADUATE EDUCATION IS TO EXPAND THE POOL OF 
STUDENTS WHO ARE PREPARED FOR RIGOROUS AND CHALLENGING 
UNIVERSITY STUDY, ESPECIALLY IN THE AREAS OF SCIENCE AND 

mathematics, 

Second, we need to fund research centers on a federal level 
in mucil the same way that missouri currently funds research 

CENTERS THROUGH THE MISSOURI RESEARCH ASSISTANCE ACT. THIS 
PROGRAM MATCHES CORPORATE FUNDING WITH STATE DOLLARS. THE 

United States needs to establish a National Academic 
Industrial Research Act that will provide funding to the 
research institutions for applied research in t>€ areas of 

BUSINESS AND INDUSTRY. WE NEED TO PROVIDE THE LINKAGES THAT 
WILL ALLOW FOR CLOSE COLLABORATION BETWEEN OUR UNIVERSITIES 
AND OUR BUSINESS AND INDUSTRIAL COMMUNITIES SO T>WT THEY 
TOGETHER CAN LEAD OUR NATION INTO THE 21ST CENTURY PREPARED 
FOR THE CHALLENGES THAT INEVITABLY WILL BE HURLED AT US. 

' THANK YOU FOR YOUR TIME TODAY. I WILL BE PROVIDING THE 
COM^IITTEE WITH FURTHER WRIHEN INFORMATION, FOR THE RECORD, 

ON Partnerships for Progress, the Bridge Program, and a 

PROPOSED NATIONAL ACADEMIC RESEARCH ACT. THANK YOU AGAIN. 
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MARGUERITE ROSS RARNETT 

Marguerite Ross Barnett earned a BA from Antioch College and an M>^ 
ana PhO. from the University of Chicago. She has Uught at the University 
of Chicago, and at Princeton, Howard, and Columbia Universities. At the City 
University of New York she served as vice Chancellor for Academic Affairs 
for the 2I*college systeu, serving 180,000 students. 

She is currently Chancellor of the University of Missouri-St. Louis. 
She serves on the Board of Oi rectors of Mercantile Bank, the Boy Scouts, 
the St. Louis Symphony Society, the Arts and Education Council, and the 
Annie Malone Home. Recently she was appointed to the American Council on 
education's Commission on GovernmenUl Relations and the Association of 
American Colleges and Universities' Committee on Accreditation. In addition, 
Barnett is a member of Professional Associations in Political Science and 
South Asian Studies, a member of the Overseas Oevelopment Council, and a 
menfaer of the Council on Foreign Relations. 

Marguerite Barnett is the author or editor of five books and forty 
articles. Her book on the Tamils of South India won her the 1981 American 
Political Science Association award as the best political science work on 
cultural pluralism published in a five-year period. 
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STlOUlS POST-OISPATCH ^.^.^u.^ t-^w , Al'i 



COMMENTARY 

A Springboard For A Sound Economy 

UMSL's Partnerships For Progress Is A Long-Term Investment In Afissouri 



By John H.Podker 

At member of tht Ctaacel' 
lor*! Couata at die OolvenKy of 
MbMiri-SL Lottb; I Ure kad 
me oppoftuaicy to review in bodtec re- 
qoest for fliate fundlAg forthtmtxtn^ 
c»l yev. I was Knick ^ Ite d«tree to 
wMck the b«4|cC rcqoeit tad aaderty- 
lag fidooate for ftedlat ^ 
reooomeadadoat of tkt Maoart Con- 
mMoo for the Year 2M9. ^ 

That commMon. wiUdi I ctxUlred 
via Sacrctajy of State Roy Btuat «a$ 
cstabUifeed by Gov. ioba AKicrott to ex- 
arobe how the state ceald best prepare 
ttseU for the 21st ceolwy. The oooimls- 
sioo empha.i<tfd dtat educadoo vas the 
most Impoftaol elemeat lo ensuiloc em- 
ploymeat for Mistoort's vorken la the 
year 2000 asd beyond. It also recom- 
meoded (hit partaershlps be farmed 
'amoot ladusto'. the siate. 
other ecooomlc develop- 
ment (roups aod univeni' 
ties to boost the regioo's 
ecooomk health. The Uoi' ^...^^ 
versit)'otMissoori-SL Louis 
has just such a clear mis* ^^^^^ 
$joo. It Is expressed lo an 
loQOvaiive propam of uol' 
versiry-co m> tnuiUiy c oltabo- 
ration. "Partaersblps for 
Progress' Missouri ia the 
Next Century.- 

The uolversitx's budget request Is to 
fund this program. Missouri Is chasging 
rapidly toward ta In fonnadoo. service 
aod technologiully based ecoaomy. 
The Partnership tor Progress prop^tn 
responds to uree critical needs ansing 
from this change, 

(1) To raise levels of math, scieoce 
and commuoicatioos literacy aod to 
equip snidents *^tii scientific and tech- 
nological tralnlDg 

(2) To find out «bat maoagemeci and 
scientific Skins are required by our 
ctiangiog economy and ifnign academic 
programs to pro.ldetht and 

(3) To form relationships between 
busioess and tbe university that will 
bring about neir products and tech&ol- 
ogy transfer. 

Last year the Missouri Legislature 
and Male corporations provided the 
funds to launch this program It has 
three components Proiect Compete, (o 
improxe pr? collegiate education: Pro' 



Ject Advaflce.tOffreiigttiea tnd expand 
die UMSL curriculum: aad Project Suc- 
ceed, to extend aad apply UMSL teach- 
ing, reaeardi aod service resourcea to 
crtdcal aeeds la OM regtoo aad state. 

Project Compete addreMes a key rec- 
ommettdadoo of the Missouri Cenmis- 
sloQ for the Year 3000: that pre<oUe- 
gUte edacadoa stress baric skills la 
Eagllsti, sdeace aod math. Tkreugk 
Project CompeM; UMSL vects vftk ele- 
ffleqtojy tad secoadaiy schools to aa- 
leash the potealial of tke area^ yoQth. 

A leadlag eianple of this oompooeot 
Is the Bridge Pngrara, begia last year 
00 an experlmeotal basis with Beau- 
mont aad vashoe high schools lo St 
Louis. The program assists secoodaiy 
schools diat lack the fadUdes to offer 
challeogiag instnictloa to hl^ school 
studeots capable of oolverslty-level 
work. Plans are ooder way to expand 




the program to other public aod paro- 
chial schools. 

tnstructioo Is offered through tutor- 
ing, mentoring, aodemic advlslog sod 
advance credit college courses. Also, 
special In-service training for teachers 
IS provided by Unu ersity of Missouri St, 
Louis faculty. 

The second component of UMSL's 
parinership program is Project Ad- 
^"ance. Its aim is to improve science, 
technology and managemeot programs 
It includes programs for the region's 
economic well-being. Including pro* 
trams in englneenog, mathematics atjd 
the sciences: more graduate courses in 
business administration: extra suppon 
for the depanmetits of chemistry aad 
political science, two of the University 
of Missouri-desige^ted centers of emi' 
nence at UMSU oev doctoral programs 
In biology and p^^^lcs: new internation^ 
al programs. inC more liberal arts 
or/en ngs. 



The third compooem. Prefect Suc- 
ceed. Is deslgaed to meet tte woct force 
aod research Deeds related lo ooeaomic 
developmeot It addresses a key oocn- 
misstoo reoommeadadoo that todastry 
sod the state strmgdics ttdr sapport 
for research ualvcmdes aad for ooa- 
tioalag education aad retralalog 
programs. 

Projea Saoeeed loditfes prafrans 
Whose ttmlag aod tocadoa kdesltaed to 
a cc om m odate warklag sto d t it g a wtw 
Ceater for Sdeooe aod Tectaslogy; ood 
the estabUshmeoi of the Gaoler far Cor- 
aeal aod Contact Lens Reseaick wklck. 
boUdlag 00 die strengths aC Ike caapor 
School of OptoaMcry. will researck coo- 
tact lens technoloiy. 

If any Americao frootters remalo. 
they are in our oadoo^ ddes. Urboo 
America has experienced enormoos 
Change In the past two decades — de- 
ades thst colodded with 
tne growth of researck aod 
urban campuses. The Uol- 
versity of Mtssoori-St Lou- 
g^^^ IS" cootribodoos to the eco- 
^S^^^ nomic vitality of the regioQ 
are extraordloary. It has 
I the largest stodeot enroU- 

I meat of any lasdtudoo of 

I higher education lo the 

A metropolitan area: U476 
B full-time studeots aod 
B S3.000 studeots la adult 
H education aad extension 
D programs 
JB^ Aonually. more of the 

universitys graduates are 
employed by area employer5 than those 
of any other univer5it> 

Ism delighted to see uiat the Uolm- 
siiy of Missouri-Si. Louis has takeo the 
recommendations of uie Missouri Com- 
mission for the Year 2000 to bead io 
stiaping its programs aad budget re- 
quests. The commission understood that 
tbe long'term development of our state 
In this transformed economy rests upon 
the pivotal role of its public unlvenldes. 

The university has appded diat under* 
sunding to its current missloc and pri- 
ortties State funding of this request 
woulc: help fulfill the commission's rec* 
oRunendations for the future vitality of 
the state aod region. 

John H Poitkerisi former myor of 
St Louts 
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National Academic/Industrial Research Act <NAIRA) 



Dr. M. Thomas Jones, 



Interim Associate vice Chancellor for Academic Affairs and 
Professor of chemistry 
University of Missouri-st. Louis 
St. Louis, ^^l53ouri 63121 

The enactment of the National Academic/Industrial Research 
Act (NAIRA) is proposed. The purposes be served by this act 
would be similar to those of the Missouri Ret;earch Assistance Act 
(MRAA) which are to promote research and applied projects which 
will enhance economic development, encourage private investment, 
and facilitate the process of information transfer from the 
universities. since its approval by the Missouri General 
Assembly in 1982, the Missouri Research Assistance Act, provides 
up to one dollar in state funds for evevy two dollars in non- 
state, non-federal funds for university ics^sarch projects which 
meet the general criteria set out above. In the four full years 
of operation since 1983, projects funded under the Missouri 
Research Assistance Act have shared in more tiU\.n $11.2 million of 
which $7.7 million was provided by the private sector with the 
balance of $3.5 million provided by the state of Missouri. In 
these same four years, more than 110 projects which have involved 
more than 30 firms, ranying from Fortune 500 corporations such as 
McDonnell Douglas, IBM, and Monsanto to small, local start-up 
companies, have been jointly funded through the MRAA. 

Based on the successful model of -the Missouri Research 
Assistance Act it is proposed to create the National 
Academic/Industrial Research Fund. This Fund of $300 million, 
annually, would require a two-for-one match from the private 
sector in support of projects designed to promote research and 
applied projects which will enhance economic developnent, 
encourage private investment, and facilitate the process of 
information transfer from the universities. This would create 
total support in the amount of $900 million which is 
approximately one-half the National science Foundation's present 
budget. it is further proposed that the National 

Academic/Industrial Research Fund be seen as the primary source 
of funding for the science and Technology Resea-^h centers 
program recently initiated by the National science oundation. 
Preliminary news releases by the NSF suggest that as many as 850 
proposals may have been submitted to the Foundation under this 
program. Based on the assumption that a center would require a 
funding level in the range of $2 million per year, the National 
Academic/Industrial Research Fund could potentially support 
approximately one-half of the centers presently proposed. 

If the united states is to regain its position as undisputed 
economic leader of the World, it is going to take bold action by 
Congress and the Executive leadership such as that proposed here. 

Filemaira 
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V\*t\\(M the 19S7-1988 
Bridge Program 

Hu^cnii »*\ S<ptf mbrt it 

•liirin( ih( iwntriHr, In Jiniu/y. the 
Wf\ft i>><rim wiU he cmodtd w 
!»>' A<A«r.jf i<l MiiliCnwiMi Vtd 
VtMrnr, nnr |.f ikr (itjr'a rrutntt 

RviMinc «o th* Rfoni but of 
^■IKrKriit jftj iio^iatwn.^^ the 
iccMjr of MusMCfSi.Logtt Md 
fMu((jr in<i uiff of the St Louti 

«4 Kt^<uv4Miic» ii» cnriili the cdw<i. 
i»« ih* umWiwi w ih( ««y of 

ciKntl^ «w(ici>fwl 4^ti ^if the 
|vihi{C h^fiiit tiMH Utt jrc«c mj 
«IO((opiA| fl<w thWKJ. 

PUNNED AcnvmEs 

1\nOX$: Tvton «>U •«(k ai 
Vji>if)o ifvi IVawmnnt durmi 

lU i*m(>w> U UMSi.Lwwu itw 
>%I>«.\)J Ks*ri. htlpini t(u<3<nti |un a 
tjr'in^i t^l(ruiMit( i<f nrmi) <«>. 
i|«>4 4ri<» til «4JiiK<ik. twiwt wiU be 
i> it!. OA the UM •$« . Louit (imMi 
on jiMtday iTwfttf|i, TKc B(>o{e 
111 V«M n.i«<<» *JI Ufti em« 
r)MM> M fluth. Kiemc it4 computet 
«Mcrwc Injinuity.iu(«ri willbepto* 
Ji«t ^t««J firf MtNj<mi ai ike 

*iki |\>inW!t It Metw HitS S<hool 

MLNTOKS; Siu^enii ixi iKe 
Iviklcr |4<«r*m »<t] he [if'kvHU d wkK 
llM M l/<%>M Mw<kiri ««i<fi4i<ft u a 
>owtic of cniKhrrxnt. 1>kk meniMi 
MkiU tenc at pecwnai co!c moiicb foe 
Kh«ol uudcnti u iKcjr tatfl 
,xmaii«ft and >nti|b< ibowt (oUrjc 
life and murual imeccxt Men<Mi 
tltu *\5i fxovMic Mudcnii With WkfM. 
m^itOA abowi <aim thoKct 

ADVANCED CXEDIT Unt 
<ir now icftiaiivt (Jans to ofTet 
advanced icedtt <ou(U» tn AmecKaA 
l>iwM)r. Wciiccn uvi^iattoA, and 
jC«^»Kfil Wat|v 11 VaihoA and Beau* 
nvMM rUiixal&ienic Will be offered 
*i ttx Center foe Uw. Mana|cm<M 
,< to) I Mi>M( )\*H«^ h> )*autlj. if ti- 
tatKcd ,Kd<l I' enec coum wiJ be 
•JlCtfl ai tU Atademy of Mathe. 
in* IK I and S<. *.e {OtinMij 11 u 
t>e(n{ COMidv <-d ) 

An upc»miai^unit<^fi/l^ 
Tukth will fociu OA our I9t|*t^ 
budfct rcqucit. 'If jroti^btvf, 

ro sec iddicssed m'thr'Iuu^^ 
wwd them f 0 ChuwcSor Bvftctt? 
401 Woodi HiU. 




Mcsiafe ftom the ChioceUor 

Thbipcebl uwe of /» Toxi b written to infoem 
th< OJI^ commuaitjr »bout oui hichly publKited 
tnd vnibk Bridte Protrun with the St. Loua I^tblK 
Schoob. Th« Drid(c Proffwii is one pan of tlte Uiuvei< 
wfi otcrtU iniiittnt oUcd 'Pmncrthips for Piogteti: 
Moiouri iA the Next Centufy." The inuunvc 
doreloMd lAd dotned to lay a foundation for en. 
hancrd ctoetomk dtnlopmcni, rtot only io the 
S<. Low mcuopoii un un. but waicwtdc. 

Hie Efid^ Ptogrtn b an apptoprUtc titte for the 
joint coopetition bcrwctn the Umvtnity of Msiowf !• 
St.Louti »nd the St.Loub PublK School Syttcm. A 
piJot Dro|fain «u unplemcittcd dunng the X^t^tl 
Khool year and t corkctatrated effort was tnade to 
dcltm • wide range of inltltum dewgned to enhance 
the ability of high-ichool itudenu to stKCced beyond 
the lecooda/jr yean< 

Vc ftaluc-aAd I am sure you do. alio-that this 
protftm u a loni-tcm comnutment for the Untvenity 
of MtiMuii-St.Louu. We luww that out ptin ctn 
make a lubstantiil dtffcicnee to the peoptc of^ St, Louii 
and t» the rcfton u a whc^e. if *« an cvntmue lu 
build a tputt of pamKnhtp. In otdti to »Kcccd, the 
Brid|c Protraffl must be more thin a partnership bet* 
ween our University ind out publK Khool tystcm li 
needi to be a partnership iAvcl*Ir.| area leiJcti. 
cititcns, (orpofitxxu and other cducattonal imtitu' 
tlons. 

The toal of the Bridie Program b to increase the 
number of ttudeott attending coUege and within that 
irKrcased pool to increaK the (tumber of ttudcnti who 
arc prepared ind raottvatcd to pursue careers an 
Kience. ih, artd tcchoolog >cal areas. We want to en. 
courage studcnu ro teach their ^ potcntral and pro* 
vide the number of weU<traifled p^fctsionalj needed 
by thb community n order to ictaln regional pro<- 
pcrity uuo the next century. Siocc raany of tkse 
Itudenu. and other young people, will enter the 
wiu^cri :jr •/Tl^rUswod Si. Iwuu. the sccmk! pi/: v( rlie 
Pirtner^p: for Progrcu initiative lAvolvct nrcngthen' 
ingourown univetti7Brogramsan anricipationofnew 
rcgioAa) needs. Evcty School and College hu received 
new doiUis from the Partnershj^i f« Progress progrsm 
m order to suengthen their acadcmk programs. 

It has been a rewarding fuSi year for the Bridge 
Program^ and we are kx^ng forward ro succeiuul 
implementation of the complete Bridge Program 
model described elsewhere !n ihli auue, 

'.'rWrr/cfMLsotMfSi. Uhi is needs toion 
tinue ro Kfve as a atalyst for the publK Khool lysicmv 
by provWmr staff development, encowtaging en*iton. 
menti ihat foster leuning, helping the K hoots de*elo|> 
incentr.: programs, and by keeping a ihup eye out for 
other ateu of cooperation and other needs that can be 
mer wlih 'he help of our expertise and resources. 



Ai)VIMN<. UMM «,* 
dim* advH(r> t»H« wiiH l-tU 
kKooI CouftKlofi 10 diKuu <owrte» 
needed mi p«paiaitvn fu« tutVi:* a« 
wvU u eounrt thii f«vd«^4« *«n hr 
eapctied to (aU m «olkt<. Sfxtwl 

KUMAi FA mfMrniliMI In 

tutrni abo wtU be cvnJucieJ 1 he 
Prtd|c PfotrimtoordiftaiMaboplaM 
to wocl w«[h pare Ml to encowigc in> 

^UMMIK IK<K.KAM' 
pan«s «n ihe fat] Iyii7 Vt^Aft t^ofr^nt 
wiUbernrunedfufilK lyyaSwtuiHt 
ho|rsffl. Thts protram wiU be open 
tOMudcnti at Mtnicd Khgoh Mt ilie 
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Mr. Walgren. Thank you very much, Dr. Barnett. We appreciate 
that testimony. Excuse me— and I know that we have a number of 
witnesses who would be interested in commenting on the Missouri 
experience with this public funding through matching funding of 
research. 

Is ^here anything else that you would like to add about your uni- 
versity's experience with that? Have those funds gone into facili- 
ties? Or have they been directed towards speciflc research projects? 

How is that— what is the experience of Missouri University with 
that program? 

Dr. Barnett. We have two— two centers that are currently 
f*mded through that program. One is our Center for Advanced 
Technology— our Center for Molecular Electronics and our center 
for Corneal and Contact Lens Research. 

The Center for Molecular electronics focuses on the issue of 
super*conductivity. The money will be used for both facilities and 
specific research projects to facilitate a cooperative arrangement 
which we ha\3 with several St. Louis corporations. 

The Center for Corneal and Contact Lens Research focuses, 
again, on joint projects between our school of optometry and cer- 
tain contact lens developers in the St. Louis area. 

And I believe that that specific grant will focus on the use of— 
the problem of clouding in soft contact lenses. And again, it is 
going to facilitate into a specific research project. 

Mr. Walgren. And the moneys are made up of a portion provid- 
ed by a totally private sector 

Dr. Barnett. That is correct. 

Mr. Walgren [continuing]. Rate. 

Dr. Barnett. And they are matched by the state. 

Mr. Walgren. And matched by the state. Does the university 
provide support as well? 

Dr. Barnett. The university is providing support for both of 
these centers. 

Mr. Walgren. And what portion of the support would the uni- 
versity be providing — and is that part of the money that can draw 
the state money? 

That is my real interest of— when we ask for what might be de- 
scribed as a local match, can the university draw state money di- 
rectly without the private sector contributing? 

Dr. Barnett. No, the private sector has to contribute. And then 
that provides the trigger for the state funding. 

Mr. Walgren. Well, let me turn to Mr. Buechner. 

Mr. Buechner. Dr. Barnett, I got an undercurrent in your re- 
marks that we can set up all types of sophisticates working rela- 
tionships, but if we do not get young men and women to be inter- 
ested in math and the sciences at that bridge level we will not have 
the vital clement necessary to put these programs to a useful basis, 
is that correct? 

Dr. Barnett. That is absolutely correct. As we look towards the 
21st century we were looking towards a change of economy. Most 
of the new jobs, as you know, will be in service industries, informa- 
tion, communication. 
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There will be a high and dramatic— dramatic high* technology 
sector. We must train the young people now who will b-* able to 
participate in that changed economy effectively. 

And in order for America to retain its productivity and to 
become more competitive we have moi-e people who are trained to 
go into thcfee jobs and to enhance our industry. 

That means increasing the pool of students-^especially an long 
populations with low college going rates. That is the way to keep 
America competitive. 

Mr. BuECHNER. Thank you. That is all I have. 

Mr. Walgren. Okay. Mr. Haves? 

Mr. Hayes. In looking over the statement, I know the program is 
new with the General Assembly and corporations providing initial 
funds 

Dr. Barnett. That is right. 

Mr, Haves. What was the approach taken by government, and by 
whom? Who took the lead to induce corporations to participate in 
the program? 

Dr. Barnett. Okay, fine. 

We start— the University of Missouri-St. Louis moved simulta- 
neously to seek fu:iding from the legislature. At that time the legis- 
lature had a program called targeted investments; and we sought a 
targeted investment for Partnerships for Progress. 

We were succesjsful in receiving $1.3 million from the legislature 
which has gone into the partnership program. That was money 
which we received last year. 

^ We are again seeking funding for this program since it must con- 
tinue over a period of time in order to be effective. 

At the same time, we sought money from several major St. Louis 
corporations. Vfe were successful in receiving funds from the Mon- 
canto Corporation which had supported this project generously, not 
only with funds but with a loaned executive. 

We have since received funding from Union Electric; from the 
Mallinckrodt Corporation which had supported a .scholarship por- 
tion of the project; and from several other St. Loul*^ companies. 

Mr. Hayes, So the University was the originator in this in- 
stance 

Dr. Barnett. That is correct. 

Mr. Hayes [continuing]. Looking both towards the st^^te and 

toward 

Dr. Barnett. That is correct. 

Mr. Hayes. And the other part that I wanted to ask about, and I 
know that we have a lot of witnesses— I will not burden you-— but I 
was looking at the instruction of Kidgemont Program, It talks 
about in more general terms— give me an example of one of the 
better specific features of it. 

It says tutoring and academic advancement. Give me a more real 
example that I can relate to dealing with, for example, computer 
science, or any specific deal in this 

Dr. Barnbtt. In other words, what kinds of programs are we of- 
fering to these kinds of students? 

Mr* Hayes. Yes, 

Dr. Barnett. Well, let me just describe a— say a bit more. 

26 
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We began working with these students between their freshman 
and sophomore years in high school in a summer program. 

Then for three years after that each year the students will re- 
ceive a full year and a summer of worh with the University of Mis- 
souri-St. Louis. 

We have our students— University of Missouri-St. Louis seniors 
in science and math— working in the classrooms with teachers— of 
course this is at the invitation of the St. Louis school system. 

They offer tutoring before class, and after class; and in the 
summer we offered a computer science program and an integrated 
math and science seminar for six weeks for these students. 

This was designed to encourag** students to enjoy math and sci- 
ence. And so we introduce them co a range of traditional areas — 
plus to certain new areas such as biotechnology. 

We had them visit companies such as Monsanto, and Emerson 
Electric, and Anheuser Busch. They also visited some of the local 
optometric companies in order to see how research was trans- 
ferred—is translated into production. And they enjoyed that quite 
a bit, having visited the school of optometry first. 

Mr. Hayes. Thank you very much. 

Dr. Barnett. Okay. 

Mr. Walgren. Thank you, Mr. Hayes. 

As I just— figuring these numbers, according to the statement 
that program has distributed about 11 million dollars among the 
110 projects which means about $110,000 per research project 

Dr. Barnett. Yes, we received last year about $100,000 from the 
Missouri program. 

Mr. Walgren. Well, thank you very much on behalf of the Com- 
mittee. We appreciate your testimony and also your university's 
help in holding these hearings. And we look forward to working 
with you in that area. 

Dr. Barnett. Thank you very much. 

Mr. Buechner. Thank you, doctor. 

Mr. Walgren. Let's then call the— several people from the Fed- 
eral Government— we call it a Federal panel— to talk about the 
role of the Federal Government, at least at present. 

Dr. Don Philips, who is the Executive Director of the Govern- 
ment University-Industry Roundtable under the auspices of the 
National Academy of Sciences; and Dr. John Moore who is the 
Deputy Director of the National Science Foundation. 

We appreciate youi* coming out, gentlemen. And be pleased to 
have your testimony in that order. And I might say, particularly 
for the balance of the witnesses, the records that ar made at these 
hearings come in two parts— one is the verbal testir ony that is re- 
produced verbatim; and at the same time written testimony will be 
reproduced in the hearing record as it is submitted. 

And so you might not— those who will be using this record, and 
focus on in your oral testimony those parts that you really feel; 
make points that should be underscored. 

And then when that is read together with the written testimony, 
it may have more punch to the people that review these. 

But we are pleased to welcome you, and whatever way you would 
like to make the points that you see in these areas. And so we'll go 
forward in that way. 
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Welcome to the Committee, Dr. Phillips. And why don't you 
start? 

STATEMENT OF DR, DON PHILLIPS, EXECUTIVE DIRECTOR, GOV- 
ERNMENT-UNIVERSITY-INDUSTRY ROUNDTABLE, NATIONAL 
ACADEMY OF SCIENCES 

Dr. Phiixips. Thank you, Mr. Chairman, and Congressman 
Buechner arid Congressman Hayes. 

I think holding a hearing in the field on this subject is exactly 
the appropriate thing to do because in this area of university/in- 
dustry alliances I think most of the wisdom and innovation have 
come from activities at the state and local level, much more so 
than have come from Washington. 

My name is Don Phillips. As said, I am the Executive Director of 
the Government-University-Industry Research Roundtable spon- 
sored by the National Academy of Sciences, National Academy of 
Engineering, and the Institute of Medicine; and I'm pleased to be 
here today. 

My remarks are based on two reports by the round table: One, 
"New Alliances and Partnerships in American Science and Engi- 
neering*'; and the second, "State Government Strategies for Self 
Assessment of Science and Technology Programs for Economic De- 
velopment''; and on proposals for some new Round Table activities 
m this area. My statement, however, expresses my interpretation 
of these materials and is not an official policy statement of the Re- 
search Round Table, nor of its three sponsoring organizations. 

I think it's important to note as we begin that all is not new in 
university /industry programs. 

Commentators sometimes write as if these relationships were to- 
taUy new. In fact, recognizable antecedents go far back in time. 

Propositions about a natural chasm between academic science 
and industrial science have often been drawn too sharply and too 
globally. 

Indeed, academic science and industrial science in the United 
States grew up together. It is certainly true, however, that current- 
ly we are seeing an explosion in the number of alliances; and we 
are observing qualitative differences in their form. 

What lies behind this recent surge? Universities are seeking new 
support for research, including equipment and facilities; ways to 
strengthen education programs; new outlets for faculty interested 
in commercial and entrepreneurial activities; and increased effec- 
tiveness in contributing through local, regional and national goals. 

Industry looks to the new alliances as a source of talent— both 
students and faculty — as a window on new areas of science and en- 
gineering, and as a source of specific ideas for improvements in 
products and processes. 

Federal and state governments look to enhance linkages between 
university and industry as one means to maintain or r^ain tech- 
nological primacy in a variety of industries, and thereby to nurture 
state, regional, and national economic growth. 

The alliances are characterized by a great deal of variety and di- 
versity. University cultures vary, as to their attitudes towards the 
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kinds of relationships with industry that are or are not appropri- 
£ite* 

Companies also differ in their views toward research; toward in- 
house and externally sponsored research; and toward collaboration 
with other companies and with universities. 

Given this cultural variation it is not surprising that the new 
partnerships vary considerably in the kinds of activities and ar- 
rangements that are involved. 

One could say thai it is due in part to this variety that the col- 
laborative programs generally appear to be working so well. Par- 
ticipating institutions indicate that they have not found it neces- 
sary to compromise the cultures and values they deem essential to 
their missions. 

They seem to have managed matters by selecting partners and 
arranging programs best suited to their particular goals and re- 
sponsibilities. 

The key to achieving these matches is to talk early and talk 
often. 

The dominant view now about the alliance is it appears to be 
that the nation is engaged in a broad-based and diverse series of 
experiments that should be continued and that have the potential 
to be good for business, helpful and appropriate for universities, 
and in the public interest. 

Although the grades on the initial report cards on the alliances 
are passing, I want to mention a few topics that continue to be dis- 
cussed. 

First, the area of financial support. 

As has been mentioned, overall corporate support for university 
research has currently made it on 5 percent and probably will 
never exceed seven to eight percent. 

Still, corporate funding is significant at some schools, reaching 
levels ova: 20 percent, and is more important in some fields than 
in others— notably semi-conductors and biotechnology. 

There is concern about the sustainability and the breadth of this 
industrial funding. Will sufficient short term results materialize to 
maintain industry's involvement with universities over the long- 
term, even as the fields of interest may change? 

We currently see signs of changes in industrial support for R&D, 
both in-house and externally. Industrial support for academic R&D 
must be considered as a complement to, not a substitute for, state 
and federal support. 

The general view is that federal funding of academic research is 
critical, both for the long term vitality of research and graduate 
education, and for tracking industrial support. 

Second point has to do with the industrial influence on academic 
research which has been a m^uor concern raised by university/in- 
dustry cooperation. It does not appear that this is occurring. 

University and industrial participants are in the main agreeing 
on the research that warrants support. One new is that the major 
cultural change in universities came after World War 11 when 
agencies like DOD and NIH began to support really fairly directed 
basic research. 

In this light, industrial support is only a small perturbation. 
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Third point has to do with what we call industry/university sym- 
metry. The capacity of a company to assimilate advances in re- 
search IS related to the internal technical capabilities of the compa- 
ny. 

A break down in symmetry between the technical capabilities of 
cooperating companies and universities will inhibit the ability of 
the company to transfer innovative ideas into technology. 

Internal industry R&D is an important component of technologi- 
cal innovation. And industry must maintain its investments in in- 
house research if it is to benefit from participation in collaborate 
prograins with universities. 

Participation in such programs cannot be viewed as a substitute 
for internal industry R&D. 

Finally, all the collaborative programs give personal contact be- 
tween industrial and university scientists as an essential mecha- 
nism for moving research results from universities into industry. 

Experience indicates that there are difficulties in achieving this, 
especially when the cooperating institutions are geographically dis- 
tant; but there is evidence of progress and a willingness to partici- 
pate. 

In addition to the growth in university industry alliances, the 
last five to eight years have seen a new entrant into science and 
technology poficy affairs, as we have heard, state governments. 

Motivated by their traditional concern with economic develop- 
ment arid the perception that new approaches, centered around sci- 
ence, technology and new business development, are required to 
achieve their economic goals. State governments have increased 
their investments in science and technology and taken on new 
rol^ and created new organizational structures to administer and 
guide these investments. 

Governors are appointing science advisors; creating special com- 
niijssions and corporations for science, technology and economic de- 
velopment;, and together with state legislatures are creating a wide 
range of new programs. 

A national survey by the Minnesota governor's office of science 
and technology identified over $700 million in state technology pro- 
grams in fiscal year 1986. 

Ten of the 43 states that supports science and technology provide 
over 20 million dollars per year, per state. For all states the aver- 
age level of support for these special programs is about 12 million 
per year per state. 

[Pause.] 

Dr. Philups. All the participants in the new alliances— federal 
and state governments, universities and industry— are asking the 
question, ' What are the results?'' A straightforward and expected 
question— but there are no simple answers. 

I will make three general points. 

First, as the charter for the hearing states, cooperation has taken 
a number of forms. Any answer to the question "What are the re- 
sults, must take into account this variation and diversity. 
^ Each type of collaborative program must be considered separate- 
Second, we should not try to answer this question too ^uickly, at 
least in a conclusive manner. We need to continue to watch the ex- 
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periments; make adjustments based on preliminary observations; 
and continue to improve and strengthen collaboration between uni- 
versities and industry. 

Third, each collaborative program should set reasonable goals 
and objectives. Program accomplishments should be measured 
against appropriate expectations. 

Unreasonable expectations, which will lead to failing marks for 
the collaborative programs, will do significant harm to the partici- 
pating industrial and academic institutions and to the overall sci- 
ence and technology enterprise. 

I will conclude with two observations. As a part of these new alli- 
ances, universities are assuming visible and explicit strategic roles 
in state, federal and industrial economic and technological develop- 
ment programs. 

This has resulted in increased expectations being placed on uni- 
versities, and in greater political currency to university affairs, 
which in turn have produced both strains and benefits within the 
university community. 

Strains are caused by different views of the new university ac- 
tivities tied to industry, and by the increasing political interest in 
universities, as indicated by the specif appropriations by the U.S. 
Congress for university research facilities and programs. 

Benefits come in the form of new state and industrial invest- 
ments in university programs and the excitement resulting from 
the opportunity to work with new people and on new technical 
problems. 

Reaching the right balance in these forces on the universities 
will require care, nurturing, and thoughtfulness by the universities 
themselves and by the patrons and policy makers that influence 
universities. 

Second, the university/industry alliances should be viewed as a 
new and creative way to contribute to excellence in both academe 
and industry and not as the msyor national effort to solve our com- 
petitiveness problems. 

The nature of research, of technology development, and of educa- 
tion is changing in many areas of science and engineering. Within 
this environment, maintaining research capacity at the frontiers of 
knowledge and maintaining technological capacity at the frontiers 
of produce and process innovation require greater collaboration and 
interaction between academic and industrial scientists and engi- 
neers than has been the norm. 

The emerging new alliances, therefore, are essential to maintam- 
ing the nation's scientific, technological and educational base. 

To the extent that this base contributes to our national economic 
competitiveness, the alliances are an important part of the strate- 
gy- 

But we know that the strategy for economic competitiveness 
must include many other factors of equal and perhaps even greater 
importance. 

Thank you. 

[The prepared statement of Dr. Phillips follows:] 
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Prepared Statement of Dr. Don Phillips at Field Hearing on University- 
Industry Alliances, St. Louis, MO 

My name is Don Phillips. I am the Executive Director of the Govemment-Univer- 
sity-Industry Research Roundtable, sponsored by the National Academy of Sciences, 
National Academy of Engineering, and Institute of Medicine. I am pleased to be 
here today to participate in the hearing on university-industry alliances convened 
by the House Subcommittee on Science, Research and Technology. 

As stated in the charter for this hearing, all sectors of society— the federal gov- 
ernment, state governments, industry, universities, and the general public— have a 
growing interest in the capacity of science and engineering to contribute to the 
international competitive posture of the U.S. The sectors have two principal expec- 
tations of the enterprise: 

1. Advancement of knowledge, and education and training of the next generation 
of scientists and engineers; and 

2. Achievement of specific national and local goals and the development of new 
products and processes. 

The vitality of the enterprise is determined by the extent to which it can meet 
these demands and opportunities. 

The Govemment-University-Industry Research Roundtable was established in 
early 1984 on the premise that the stewardship of this vitality is the responsibility 
of all sectors. The Research Roundtahle provides a forum where scientists, engi- 
neers, administrators, and policy makers from government, universities, and indus- 
try can come together on an ongoing basis to explore ways to improve the productiv- 
ity of the nation 8 research enterprise. The object is to try to understand issues, to 
inject imaginative thought into the system, and to provide a setting for the seeking 
of common ground. 

A major element of the Roundtable's program is the examination of university 
alliances and partnerships with small and large companies, federal and state gov- 
ernments, and financial institutions. My remarks today are based on two Roundta- 
ple report^ ''New Alliances and Partnerships in American Science and Engineer- 
ing' and State Government Strategies for Self-Assessment of Science and Technol- 
ogy Programs for Economic Development," and on proposals for some new Roundta- 
ole activities. This statement, however, expresses my interoretation of these materi- 
als and is not an official poliqr statement of the Research Roundtable Council nor of 
its sponsonng organizations. 

observation on university-industry alliances 

I will b^n by reviewing three central themes that have emerged from Roundta- 
ble inquiries into university-industry cooperative programs and then move on to 
brief comments on selected characteristics of these programs. 

CeKiral Themes 

All is not neu;.— Commentators sometimes write as if these relationships were to- 
tally new. In fact, recognizable antecedents go far back in time. For example, aca- 
demic chemistry has from the beginning been closely tied to industrial chemistry. 
Much of modem biology also is deeply rooted in the search for solutions to practical 
agricultural, medical, and industrial problems. Similarly, computer science is closely 
tied to applications. And, or course, the set of applied scientific fields which cau 
themselves "engineering disciplines" are also by their ori|pn and their nature ori- 
ented to applications. Propositions about a natural chasm between academic science 
and mdustrial science have often been drawn too sharply and too globally. Indeed, 
academic science and industrial science in the United States grew up together. 

It is certainly true, however, that currently we are seeing an explosion in the 
number of alliances, and we are observing qualitative changes in their form. What 
lies behind this recent surge of new arrangements among universities and industry? 
Universities are seeking new sources of support for research, including equipment 
and facilities; ways to strengthen their education programs; new outlets for faculty 
interested m commercial and entrepreneurial activities; and increased effectiveness 
in contributing to local, regional, and national technological, economic, and social 
goals. Industry looks to the new alliances as a source of talent—both studente and 
faculty, as a wmdow on new areas of science and engineering, and as a source of 
specific ideas for improvemente in products and pro esses. Federal and state govern- 
ments look to enhanced linkages between industry and universities as one means to 
mamtain or regain technological primacy in a variety of industries and thereby to 
nurture state, regional, and national economic growth. 
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Variation and diversity.— The alliances are characterized by a great deal of varie- 
ty and diversity. University cultures vary as do their attitudes towards the kinds of 
relationships with industry that are or are not appropriate. Those institutions with 
long standing liberal arts traditions tend to avoid relationships other than those 
that support basic research. The technical universities have shown a greater willing- 
n^ to engajge in applied research with industry funding, a greater respect for the 
proprietary interests of the funder, and a greater interest in continuing close inter- 
actions with industry. Companies also differ in their views toward research, toward 
in-house and externally sponsored research, and toward collaboration with other 
companies and with universities. 

Given this cultural variation, it is not surprising that the new partnerships vary 
considerably in the kinds of activities and arrangements that are involved. Some 
are largely concerned with basic research. In other arrangements, the purpose of 
the work is to solve a well-defined practical problem. Training of undergraduate and 
igraduate students may or may not be part of the program. Consulting by the in- 
volved university personnel is in some cases restricted, but in others, consultation is 
an important aspect of the arrangement Similarly, in some cases constraints are 
imposed to limit faculty entrepreneurship, while in others the arrangement is de- 
signed to channel or facilitate entrepreneurship. 

One might say that it is due, in part, to this variety and diversity that the collabo- 
rative programs generally appear to be working so well. Participating institutions 
indicate that. they have not found it necessary to compromise signiHcantly the cul- 
tures and values they deem essential to their missions. They seem to have managed 
matters by selecting partners and arranging programs best suited to their particu- 
lar goals and responsibilities. The key to achieving these matches is to "talk early 
and talk ofleh." 

Benefical expertTnents.—The positive attitude that currently prevails in both in- 
dustry and academia toward the ability of their institutions to participate in cooper- 
ative programs without distorting the institutions' cultures and values is a change 
from tne more pessimistic tone of the discussions some ten years ago as the number 
of these arrangements was beginning to escalate. The dominant view now appears 
to be that the nation is engaged in a broad-based and diverse series of experiments 
that should be continued and that have the potential to be good for business, helpful 
and appropriate to universities, and in the public interest. There are two migor con- 
cerns: (1) that the experiments will be judged too quickly and (2) that there are un- 
realistic and inappropriate expectations for the impacts of these new arrangements. 
I will have something to say about each of these concerns later in my remarks. 

Selected Characteristics 

Although the grades on the initial report card^^on the alliances are passing, I will 
mention a few of the topics that are subjects of continuing discussion. 

Financial support— Overall, corporate support for university research— currently 
less than 5% of total support for academic research — will never exceed perhaps 7 to 
8%. Industry funding for university research comes largely from corporate research 
budgets, which are nearly always quite small relative to development budgets and 
are likely to remain so. Still, corporate funding is significant at some schools, reach- 
ing levels over 20%, and is more prominent in some fields than in others. For exam- 
ple, the Semiconductor Research Corporation estimates that the consortium is fund- 
ing nearly 50% of U.S. academic research on silicon-based integrated circuits. A 
survey by the Council for Chemical Research showed that industry accounted for 
11% of the total extramural funding of basic academic research in chemistry in 
1985 and that industry accounted for 44% of the total extramural funding for chimi- 
cal engineering. A survey by David Blumenthal, then of the Kennedy School of Grov- 
emment at Harvard, of over 100 companies involved in biotechnology revealed that 
these companies provided about $120 million annually to support academic research 
in that field. That amount is about 30% of aggregate industrial funding of academic 
research and about 20% of all extramural funding of biotechnology research in aca- 
deme during 1984. 

There is concern about the sustainability and the breadth of this industrial fund- 
ing. The new alliances are concentrated in a few industries, for example, biotechnol- 
ogy, microelectronics, and special materials. Will sufficient short-term results mate- 
rialize to maintain industry's involvement with universities over the long-term, 
even as the fileds of interest may change? We currently see signs of changes in in- 
dustrial support for R&D, both in-house and externally. Industrial support for aca- 
demic R&D must be considered as a complement to, not a substitute for, federal sup- 
port. Hie general view is that federal funding of academic research is critical, both 
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for the long-term vitality of research and graduate education and for attracting in- 
dustrial support. 

Industrial influence on academic research.— A m^'or concern raised by university- 
industry cooperation is that corporate values will divert academic research from its 
proper role» the search for knowledge. It does not appear that this is occurring. Uni- 
versity and industrial participants are in the main agreeing on the research that 
warrants support. One view is that the major cultural change in universities came 
after World War 11, when agencies like DOD and HIH began to support "really 
fairly directed basic research. In this light, industrial support is only ^"a small per- 
turbation. 

Faculty loyalties and incentives.— There has been a change in faculty loyalties 
over the past forty years. Prior to World War II, little funding was available outside 
«r u""i^®?^^*x-^^ faculty concerns were directed toward their own institutions. 
With the significant increase in federal support, there came incentives for promo^ 
mg individual disciplines and growth in professional and scientific societies. Faculty 
loyalties were directed toward their disciplines, their colleagues in the relevant soci- 
eties, and their program officers in the federal funding agencies. Now, the potential 
for significant increase in academic salaries through alliances with business and the 
financial community may diminish faculty loyalties to their universities and their 
msciplines. To some this is a m^'or concern; others see this as the exception rather 
than the rule. They see faculty loyalties to science and engineering running high in 
spite of the possibility for individual financial gain. 

Freedom of communication.— The alliances do not appear to be imposing unac- 
ceptable constraints on publication and communication, except perhaps in highly 
competitive fields like biotechnology. Here, however, views differ as to whether 
these constraints are brought on by commercial or scientific competition. In one 
sense, industrial-academic connections have served to increase communications 
among scientists and engineers between sectors and between disciplines. 

Educational functions.— The education of graduate students and post^ioctoral fel- 
lows, mcluding foreign students, is a central feature of all of the collaborative pro- 
grams examined by the Roundtable. Students are going on after graduation in sig- 
nificant numbers to work for the participating companies. The programs have stim- 
ulated the development of new courses and have brought about an increase in inter- 
disciplmary, interdepartmental, and inter-university collaboration. 

Cooperation among companies.— Ohtaining cooperation among competing compa- 
nies in academic-industrial alliances has not been a serious problem. Fear of anti- 
trust regulations have dissipated, and cooperation among competitors that involves 
academe is viewed favorably within current antitrust policies. Participation in the 
alliances by foreign companies varies. The example of the Massachusetts General 
Hospital-Hoechst program is balanced by the view of a senior official of a collabora- 
tive program in the electronics field who finds if 'Very beneficial for (his] program 
to work with U.S.-based companies.** 

Industry-university symmetry.— The capacity of a company to assimilate advances 
in research is related to the internal technical capabilities of the company. A break- 
down in symmetry between the technical capabilities of cooperating companies and 
universities will inhibit the ability of the company to transfer innovative ideas into 
technology. Internal industry R&D is an important component of technological inno- 
vation, and industiy must maintain its investments in in-house research if it is to 
benefit from participation in collaborative programs with universities. Participation 
in such programs cannot be viewed as a substitute for internal industry R&D. 

Persona/ con^mc^.— All the collaborative programs view personal contact between 
industrial and university scientists as an essential mechanism for moving research 
results from universities into industry. Experience indicates that there are difficul- 
ties in achieving this, especially when the cooperating institutions are geographical- 
ly distant, but there is evidence of progress and a willingness to participate. 

Contract negotiations.— Indijstry and university officials report an increase in 
time and effort devoted to negotiating agreements for cooperative research pro- 
grams. In an attempt to decrease this effort, the Research Roundtable and the In- 
dustrial Research Instituto have just jointly published "Simplified and Standardized 
Model Agreements for University-Industry Cooperative Research.** 

NEW AND EXPANDING STATE GOVERNMENT ROLES 

In addition to the growth in university-industry alliances, the last five to eight 
years have r,een a new entrant into science and technology policy affairs— state gov- 
ernments. Motivated by their traditional concern with economic development and 
the perception that new approaches— centered around science and technology and 
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new business development—are required to achieve their economic development 
goals, state governments have increased their investments in science and technology 
and have taken on new roles and created new organizational structures to adminis- 
ter and guide these investments. Governors are appointing science advisers, creating 
special commissions and corporations for science, technology and economic develop- 
ment, and, together with state legislatures, are creating a wide range of new pro- 
grams—including university-industry R&D partnerships, technolo^^ transfer, small 
business development, entrepreneurial assistance, venture capital, and education 
and training. 

A national survey by the Minnesota Governors' Office of Science and Technology 
identified over $700 million in state technology programs in FYT 1986. Over $285 
mOHon (40.8%) was earmarked for technology or research centers; another 18.1% 
was designated for research grants. Ten of the forty-three states that support special 
science and technology programs provide over $20 million per year/per state; for all 
states the average level of the support for these si)ecial programs is about $12 mil- 
lion per year/per state. The requirement for matching funds from industry is a cen- 
tral feature of most of these state programs. Also, it is important to note that these 
state appropriations are in addition to the general and continuing state appropria- 
tions for higher education. 

In response to these trends, the Roundtable, in cooperation with the National 
Governors' Association, will initiate a process to improve communication between 
the federal government and the states on science and technology issues. Because of 
their involvement in science and technology initiatives, both industry and universi- 
ties also will be involved. 

The federal-state dialogue will include large policy issues as well as specific oper- 
ational procedures. At the policy level, one objective of the dialogue will be to ex- 
plore how the states can assume a position in national science and technology policy 
formulation , and implementation that is commensurate with their increasing roles 
in supporting science and in initiating new programs. States see their participation 
in the national scientific enterprise as distinct from the participation of public 
(state) universities. At the programmatic level, the objective is to establish a mecha- 
nism for state and federal officials to discuss operational procedures in supporting 
research programs, centers, facilities, the small business innovation research pro- 
grams, and other activities conducted in common. 

Impacts of the New Alliances 

All the participants in the new alliances— federal and state governments, univer- 
sities, and industry— are asking the question, "What are the results?" A straightfor- 
ward and expected question, but there are no simple answers. 

First, three general observations: 

1. As the charter for the hearing states, cooperation has taken a number of forms. 
Any answer to the question— "What are the results?"— must take into account this 
variation and diversity. Each type of collaborative program must be considered sep- 
arately. 

2. We should not try to answer this question too quickly, at least in a conclusive 
manner. We need to continue to watch the experiments, make adjustments based on 
preliminary observations, and continue to improve and strengthen collaboration be- 
tween universities and industry. 

3. Each collaborative program should set reasonable goals and objectives; the pro- 
gram accomplishments should be measured against appropriate expectations. Un- 
reasonable expectations, which will lead to failing marks for the collaborative pro- 
grams, will do significant harm to the participating industrial and academic institu- 
tions and to the overall science and technology enterprise. 

The Roundtable has examined approaches to the assessment of the impacts of uni- 
versity-industry cooperative research programs. I will summarize the mcgor conclu- 
sions from that inquiry. 

At this early stage in the operation of the programs, one can only monitor Pro- 
gram operations and take readings of work in progress. The programs will have 
nearterm or proximate objectives that focus on the program structure and operat- 
ing procedures such as: strengthening graduate education in university research; 
creating "centers of research excellence in selected areas of science and technolo- 
gy; changing university and industry culture to promote a true spirit of exchange 
among the university and industry scientists carrying out the collaborative re- 
search; achieving a certain ratio of industrial support to government support; and 
achieving a certain fraction of small and large companies participating in the pro- 
gram. Hiese types of proximate objectives should be stated clearly at the outset of 



32 



the program, and they should provide the focal point for the assessment of program 
progress and accomplishments in its early years of operation. 

The processes I through which R&D partnerships can contribute to technological 
innovation and economic development are varied and complex and require patience 
and a long-term perspective. Demonstrating such contributions will be difficult. As a 
start in exploring these connections, the Roundtable is beginning an examination of 
the perceptions of prominent industrialists on how the new alliances are expected to 
influence industrial innovation and competitiveness, if they are to do this at all. 
Here, it is important to point out another dimension of variation in this complex 
system' of university-industry cooperation. The process of innovation and the sources 
of technical change vary by industry sector and even by the individual Hrm within a 
given sector. Understanding the contributions of the new alliances to innovation re- 
quires an examination that looks at different industries separately. For example, 
many new orgaiuzational forms are emerging to promote industry-industry and in- 
dustry-university cooperation in the microelectronics and biotechnology industries. 
In the chemical industry, however, there is a long history of industry-university co- 
operation that continues through more traditional mechanisms. What are the ra- 
tionales for the different approaches used? What does the industry expect frc 
each? The Roundtable is looking to industrial officials to help articulate the variety 
of mechanisms and pathways through which the new alliances are to generate in- 
dustrial innovation and enhance competitiveness in the different industry sectors. 

TWO CONCLUDING OBSERVATIONS 

Strategic Role for Universities 

As a part of these new alliances, univ rsities are assuming visible and explicit 
roles in state, federal and industrial economic and technological development pro- 
grams. Th:a has resulted in increased expectations being placed on universities and 
in greater political currency to university affairs, which in turn have produced both 
strains and benefits within the university community. Strains are caused by differ- 
ing views of the new university activities tied to industry and by th. increasing po- 
litical interest in universities as indicated by .the special appropriations by the U.S. 
Congress for university research facilities and programs. Benefits come in the form 
of new state and industrial investments in university programs and the excitement 
resulting from the opportunity to work with new people and on new technical prob- 
lems. Reaching the right balance in the forces resulting from this new strategic role 
for the universities will require care, nurturing, and thoughtfulness by the universi- 
ties themselves and by the patrons and policy-makers that influence universities. 

Excellence in Universities and Industry 

The university-industry alliances should be viewed as a new and creative way to 
contribute to excellence in both academe and industry and not as the mcgor nation- 
al effort to solve our competitiveness problems. The nature of research, of technolo- 
gy development, and of education is changing in many areas of science and engi- 
neering—particularly those areas, for example electronics, biotechnology, and mate- 
rials, around which many of the alliances are forming. The changes include: the 
boundaries between the underlying disciplines and between basic research and ap- 
plied research are blurring; advances in fundamental knowledge become relevant to 
technology development in the near term; R&D is dependent on and in some cases 
limited by sophisticated and expensive instrumentation; talented scientists and engi- 
neers are in short supply; and product life-cyles are becoming shorter. Within this 
environment, maintaining research capacity at the frontiers of knowledge and 
maintaining technological capacity at the frontiers of product and process innova- 
tion require greater collaboration and interaction between academic and industrial 
scientists and engineers than has been the norm. 

The emerging new alliances, therefore, are essential to maintaining the nation's 
scientific, technological and educational base. To the extent that this base contrib- 
utes to our international economic competitiveness, the alliances are an important 
part of the strategy. But, we know that the strategy for economic competitiveness 
must include many other factors of equal and perhaps even greater importance. 
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STATEMENT OF DR, JOHN H. MOORE, DEPUTY DIRECTOR, 
NATIONAL SCIENCE FOUNDATION 

Dr. Moore. Thank you, Mr. Chairman. Let me apologize in ad- 
vance for my voice. I have the ending, I hope, of kind of a bad cold 
here. 

But let me also second Don Phillips' remarks about how appro- 
priate it is to be holding a hearing such as this here in St. Louis. 

I think that what he said about the importance of local efforts in 
this respect is entirely correct. 

Mr. Chairman, I have a detailed statement that I would like to 
submit for the record. I know that you have many witnesses today 
and Tm going to be very brief in my summary of that statement. 

It's already been mentioned, and by now it is clear, in this com- 
petitive and integrated world economy, research and development 
plays an increasingly important role. 

There is a growing consensus that science and technology are 
key to the economic competitiveness. The Federal Government, the 
States, the universities and industry all have important roles to 
play in providing that technology. 

The Federal Government has a primary responsibility for sup- 
porting basic research. It also does applied research and develop- 
ment in fields of its own needs— and here, defense, of course, is a 
leading example. 

But in general, the Federal Government does not, and should 
not, do civilian product development. That kind of work should be 
left to industry. 

State and local governments have responsibility for educational 
and for economic development for their own geographic regions. 

State concern for economic development has grown tremendously 
in just the past few years. 

Many States have established special organizations to provide 
leadership, such as the Missouri Corporation for Science and Tech- 
nology. 

Under its leadership, Missouri has moved to develop research 
parks and innovation centers. The corporation has also been work- 
ing to establish new centers for advanced technology, involving 
both universities and industry. 

This activity recognizes that economic development, new compa- 
nies and new jobs can be created when the intellectual resources of 
good universities are brought together with industrial experience, 
and a few entrepreneurs. 

Industry, the third msgor player has a large role in basic re- 
search; and it has developed some important new approaches, of 
which the most important has been a new emphasis on stronger 
ties between industry and universities— to a large degree, the sub- 
ject of this hearing. 

Some of these are quite far-reaching. That was in the case of the 
partnership between Monsanto and Washington University in bio- 
technology. 

But others take many different forms. A recent count put the 
number of university-affiliated research parks at about 80. The pro- 
totype was Stanford's, established in 1951, and widely believed to 
have been a mcgor factor in the development of silicon valley. 
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Affiliate programs are widely used. They give companies access 
to current research and the best of the new graduates. This is per- 
haps the most direct and effective way to transfer new knowledge 
from laboratories to factories— "this" being the new graduates. 

Many of the programs of the National Science Foundation are 
designed to improve this technology transfer, often by encouraging 
cooperation between universities and industry. 

Let me mention a few of these. First, there is student support. 
Really, the most effective way to transfer technology is to send 
graduating students, freshly trained in the latest techniques into 
mdujstnr. 

And here I would mention that NSF is planning to increase the 
number of new graduate fellowships offered per year this year by 
about 200, to bring it to a total of about 700 new fellowships per 
year being offered by the Foundation. 

In addition to that, though, the Foundation is providing support 
to graduate students as research assistants on NSF grants to 
roughly 13,000 students per year. 

A second NSF program is Presidential Young Investigators. 
These awards provide support for most promising young investiga- 
tors, and there s new Ph.D.'s going into universities—usually, with 
great support from industry. 

^ A third NSF area of activity is centers. One of the most visible 
initiatives of the Foundation in the last few years has been the En- 
pneering Research Centers; and we are now planning to extend 
that concept to the sciences in the new Science and Technology 
V/Gme r s . 

The Engineering Research Center program had another NSF 
prograni this winter, motioning— we will start— the Industry/Uni- 
versity Cooperative Research Center Program. 

I mention that in part because one of those centers on processed 
analytical chemistry is located here in St. Louis at Washington 
University. 

That was a very successful program; and it led to the Engineer- 
iiigResearch Centers program which was launched in 1985. 

These centers are located at universities. They concentrate on 
multidisciplmary research in areas such as combustion, biotechnol- 
ogy, robotics, composite materials, and intelligent systems enri- 
neermg. 

The Foundation is presently supporting 14 of these centers. We 
expect the nation would have about 25 of them. 

Industrial participation is important with all the ERCs. Finan- 
cial support from industry has been strong for these centers, but 
their participation grows much further than that. 

Industry neople sit on advisory committees; they help develop 
and guide the research programs; and they take part in the re- 
search itself. 

That helps ensure that the research has roots of new problems, 
andat provides natural linkages between universities and industry. 

This concept is going to be extended to the sciences. The new Sci- 
ence and Technology Centers will also be located on campuses; will 
^1 have some degree of participation by organizations from outside 
the university— and that usually, Lut not always in this case, 
would mean the industry. 
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Mr. Chairman, really it would be hard to overemphasize the im- 
portance of the cooperation that has developed between the univer- 
sities and industry today. . . 

We are finding that these cooperative ways could put existmg re- 
sources to much more efficient use to speed up the transfer of 
knowledge from universities to industry; and thereby accelerate 
the innovation process. 

It has been suggested that this cooperation was— cooperation 
which builds on the strength of many and varied institutions on 
both sides, might even prove to be an effective asset to the more 
centralized kind of partnership between industry and government 
that we see in Japan. 

I do not know if that is true. I do not know even how well that 
works in Japan. But I do think that we should encourage these 
new arrangements in every way that we can. 

Thank you. I will be harpy to respond to questions now. 

[Tlie prepared statement of Dr. Moore follows:] 

Testimony of Dr. John Moore, Deputy Director, National Science Foundation 

Good morning, Mr. Chairman, and thank you lor the opportunity to testify today 
concerning industry*university cooperation and the programs of the National Sci- 
ence Foundation. , , . , , J 

In the competitive, integrated world economy that we have today, research and 
development plays an increasingly important role. As a result, science and engineer- 
ing R and D has received a great deal of attention in recent years in Washington, in 
the States, in the universities, and in industry. 

RESPONSIBIUTIES 

One reason for this increasted attention is a growing consensus that science and 
technology are the key to the economic competitiveness that we seek. But if that is 
true-and I think it is— then the question becomes, "How do we get this technology? 
Who is responsible for doing the research? For training the people? For providing 
the funding? . ... , , , 

The answer in the 1950s and i960s wouM have been "let the Federal Government 
do it." As long as Government was willing, why not? This was certainly comfortable 
for the other players. , . ^ , j , o 

By 1980, however, there was a growing recognition that the Federal Government 
could not, and should not, do it all. 

With the current administration came a much clearer view that a true partner- 
ship in the support of science and engineering was necessary. „ j j 

Each partner has a stake in the outcome, and each should have a well-denned 
role in providing support. j t • 

Tiic partners are Federal, State, and local governments, industry, and the uni-er- 
sities. f will say a bit to describe the responsibilities of each as we see them. 

THE FEDERAL GOVERNMENT 

The Federal Government shares with industry principal responsibility for sup- 
porting basic vesearch. Overall, the Federal Government provides about two-thirds 
of all basic research support There are good reasons for this: 

By its nature, basic research is available to p.ll. Its benefits accrue to the Nation 
as a whole, rather than to any segment or geographic region. 

The Federal Government can support the best talent in the entire Nation as per- 
formers. It can consider long*term goals, and it can aflbrd consistent funding over 
an extended period. r , j 

M^or basic research facilities are big and expensive, and must be shared nation* 
ally-and sometimes internationally— in order to be justified. Accelerators, ships, 
and m^'or telescopes are examp^r? of this. 

As we move along the continuum from basic research to development, the proper 
role of the Federal Government declines. In general, product development for civil- 
ian markets is not an appropriate area for Federal involvement. 
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Government is poorly coupled to markets. For that reason, it is prone to support 
the development of producU that will not stand the teat of the marketplace. 

In recognition of th*- proper role of the Federal Government ,n supporting re- 
•etrch, the administration has significantly shifted resources from development to 
basic rwearch. Federal support of non-defense basic research has risen strongly 
Since 1981, while support of non-defense development has declined. 

SCIBNCK EDUCATION 

In science education, the Federal Government has an important role, but a limit- 
ed and specialized one. At NSF: 

We can stimulate science and engineering through fellowships and national com- 
petitions. These awards recognize and support the most promising graduate stu« 
dents. 

We can support research and technical change in education at all levels, including 
such things as new curriculum materials development and distribution. 

We support many graduate students through research and grants and contracts. 
Tms fosters both research and education simultaneously. 

We can focus the attention on quality of education through reports, awards, and 
special programs. 

We can provide limited support for such things as leaching equipment and faculty 
improvement at the undergraduate and precoUege levels. 

STATE AND LOCAL QOVEKNMENT 

The second m^or player in science and engineering is State and local govern- 
ment State and local governments have traditionally been responsible for education 
andeconomic development in their own geographic regions. 

These branches of Government bear principal responsibility for primary and sec« 
ondanr education. Federal programs may provide stimulation, some leadership, and 
specialized assisUnce, but the action is at the State and local levels. Recently we 
have seen: 

Increased high school graduation requirements, emphasizing maUi and science. 

Growing acceptance of standardized student achievement testing. 

Better pay for teachers, with greater acceptance of merit pay and differentials for 
math and science teachers. 

Higher education is also supported by the States, for very good reasons: 

Most graduates stay in the area, and help to build Stete economies. 

Much applied research on local problenis is done in State universities. 

State concern for economic development has grown tremendously in just the past 
few years. Many States have established special organizations to provide leadership, 
such as the Missoun Corporation for Science and Technology. Under its leadership, 
Missouri has moved to develop several research parks, and four innovation centers 
have been established. 

Under legislation passed in 1986, the corpoiation has also been working to esteb- 
^ 5fw centers for advanced technology'' involving both universities and indus- 
tr>^ These (inters will do both basic and applied research that is economically im- 
portant to Missoun. 

• actions all recognize that economic development— new companies and new 

jobs--can be made to happen when the intellectual resources of a good university 
are brought together with industrial experience and a few entrepreneurs. 

INDUSTRY 

Industpr IB the third m^or player. In recent years, industry has been encouraged 
and challenged in many ways, and the response is encouraging. 

I mentioned earlier industry's dominant role in product development 

Market discipline is the force that drives industi^ to do this well. 

The lack of market discipline is the principal reiwn why Government tends to do 
this job badly. 

Industry also has a m^or role in supporting basi/; research, and it has developed 
some important new approaches that are worth nothing: 

One is the rise in cooperative research airahgements. The National Cooperative 
Research Act of 1984 made it possible for companies to undertake joint ventures for 
research purposes with less concern for antitrust penalties. 

This makes it possible for smaller companies to be seriously involved in basic re* 
search, where before only the largest could afford the tab. 
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By last July, 129 such joint ventures had been r^stered with the Justice Depart- 
ment. 

Organizations like the microelectronic and computer cooperation (MOC) and the 
semiconductor research cooperative (SRC) are the best known, but there are many 
more of increasing importance. 

This cooperation does not have to come at the expense of competition. Industries 
can cooperate in basic and even applied research, while still competing in product 
development marketing and production. This may be one area in which we can both 
have our cake and eat it, too. 

Cooperation can also be between industry and Government. There are a number 
of cases in which industry has joined with national laboratories to pursue their 
common interests. 

UNIVERSmES 

But perhaps the most important trend has been the strengthening of ties between 
imiversities— the actual source of new ideas and talented people— with the other 
players. 

Until recently universities tended to look to their State governments for support 
of their educational programs, and to the Federal Government for support- of re- 
search. These links remain primary, but they are now being supplemented by vigor- 
ous new ties between universities and industry. 

Some of these are quite far reaching, as in the case of the partnership between 
monsanto^and Washington University in biotechnology. 

University industry partnerships take many different forms: 

A recent count put the number of university-affiliated research parks at about 80. 
The prototype was Stanford's, established in 1951 and widely believed to have been 
a mcgor Jactor in the" development of silicon valley. 

Affiliate programs are widely used. In return for a set annual contribution— from 
a few thousand to perhaps $250,000 annually, depending on size and other factors- 
companies get the right to have their scientiste involved in university projects and 
to get regular briefings in areas close to their interests. 

Perhaps even more important, they have an inside track to recruit the best of the 
new graduates. This is perhaps the most direct and effective way to transfer new 
knowledge from laboratories to factories. . 

Informal links with universities often develop when organizations like the micro- 
electronics and coinputer corporation grow up— usually near mjgor universities in 
order to draw the talented people they need. 

Patent and publication issues, at one time a mtyor reason for not supporting aca- 
demic research, are no longer particularly troublesome. Since 1980 universities, non- 
profits, and small business have been able to take title to patents on inventions 
done with Federal support, and many universities have become quite knowledgeable 
in this area. 

With this background, the universities have been able to negotiate patent ar- 
rangements with industry that are satisfactory on both sides. 

The same is true of publication. Universities insist— and properly so— that re- 
search results done on campus must be published freely. But this does not make it 
impossible for companies supporting the work to have advance notice of important 
developments, and in fast-changing areas this is usually enough. 

NATIONAL SCIENCE FOUNDATION PROGRAMS 

Better cooperation between universities and industry is really important because 
the cooperative efforts all help transfer technical information frjm where it is ere- 
ated to where it can be used in economically significant ways. Many of the pro- 
grams of the national science foundation arc designed to improve this technology 
transfer, often by encouraging cooperation between universities and industry. Let 
me mention several: 

Student support: One of the most effective ways to transfer technology iS to send 
graduating students, freshly trained in the latest techniques, into industry. NSF de- 
votes a substantial part of its resources to supporting graduate students whose re- 
search experience gives them special skills that industry needs, 
. Presidential young investigatiors: PYI awards provide an annual research grant of 
$25,00 for five years. In addition, the foundation matches support the awardee ob- 
tains from other sources up to $37,500 per year. Thus a PYI awardee can receive a 
total of $100,00 per year. 
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Most of the matching funds come from industry. This establishes a strong link 
between the young researcher and the patron firms, which facilities knowledge 
transfer. Presently the foundation supports about 800 PYI's. 

Small business innovation research: The SBIR Program began in NSF in 1982, and 
has since been expanded to other agencies. The idea is to provide grants to small 
businesses to allow them to do the research necessary to develop an idea into a com- 
mercial prGkluct. 

Projects are divided into phases. Modest initial research support takes an idea to 
the point at which it appears that it might be commercially viable. A second phase 
scales it up to roughly the "proof of concept" stage, and at this point NSF support is 
over. In the third stage full scale commercial development is accomplished. 

The lesson of the SBIR program is that there are many small businesses who are 
interested in working with university people to develop good ideas, and there are 
many university researchers interested in moving beyond basic research and into 
practical application. 

Sot etimes university faculty participate as consultants; in other cases they leave 
the university, either temporarily or permanently, to become involved fulltime in 
the conmiercial effort Either way the flow of information between the two sectors is 
increased, and economic benefits are realized. 

Centers: One of the most visible initiatives of the foundation in the last few years 
has been the engineering research centers and the extension of this concept to the 
new scierce and technology centers. 

Historically, the roots of the centers concept were in the materials research lab- 
oratories (MRL's). Founded by the Department of Defense in 1960, these were trans- 
ferred to NSF in 1972. The MRL's have typically had close contacts with industry, 
since their research is frequently very close to industrial applications. 

Initially started in 1973, the Industry-University Cooperative R^earch Centei^s 
(lUCRC) program was expanded in 1980. These centers focus on research relevant to 
industry. They are se*. up on university campuses with modest support from NSF 
and larger funding from industry. 

Each center is expected to be self-supporting within five years, mainlv from indus- 
rial participatioa NSF now supports about 40 such centers. Many of the early ones 
are already self-supporting. 

The engineering Research Centers (ERO, established in 1985, grew out of the 
lUCRC experience, but are similar in scale to the MRL's. ERC's are located at uni- 
versities and concentrate on multidisciplinary research in areas such as combustion- 
processes, biotechnology process engineering, robotics in microelectronics processing, 
composite materials, and intelligent systems engineering. NSF presently supports 14 
ERC's; we expect eventually to have about 25. 

Indusrial participation is important in all the ERCs. Financial support from in- 
dusry has been strpng. But participation goes much further industry people sit on 
advisory committees, help develop and guide the research programs, and take part 
in the research itself. Several ERC's provide for long term visits by indisrial partici- 
pants, including separate office space and laboratory access. 

Industrial participation helps to insure that these research programs have roots 
in real and important problems. It also provides natural linkages for transferring 
knowledge from the university to industry. 

The first ERCs were established less than three years ago. Preliminary results 
are encouraging enough to extend the concept to the sciences. The guidelines for the 
new science and technology centers (STC's) will be flexibile enough to accommodate 
the wide variety of subjects and approaches to research expected in the sciences. 

Topics will not be predetermined by NSF but will depend on suggestions and ideas 
form researchers. All STC's will be located at universities, and all will have some 
degree of participation by organizations from outside the university. Outside partici- 
pants will not always be from industry, although it is expected that most will be. 

Participation by State of local government agencies or by Federal laboratories is 
not only possible but:likely in some of the centers. In all cases, participation by out- 
side agencies or organizations will afford a channel for direct communication of re- 
search results from the centers to potential users. 

The center concept is not confined to NSF. The President's 1987 legislative mes- 
sage to Congress presented the centers as an administration initiative in competi- 
tiveness and urged all agencies with technical missions to consider establishing such 
centers. 

The Departments of Energy and Agriculture are joining with NSF to establish 
centers in plant science, ana the Department of Defense, in its university research 
initiative has established a number of unversity-based centers to carry out funda- 
mental research. 




39 - 

SUMMARY 

Mr. Chairman, I believe that it would be hard to overemphasize the importance of 
the cooperation that is developing between universities and industry today. We are 
finding that these cooperative links can put existing resources to far more efficient 
use, and can speed up the t^hnology transfer and mnovation process significantly. 

It has even been suggested tfiat this cooperation— which builds on the strength of 
our many and varied institutions on both sides—will prove to be an effective answer 
to the more centralized partnership between industry and government that we see 
in Japan. I have no way of knowing whether that will prove to be the case. But I do 
think we should encourage these new arrangements in every way that we can. 

Mr. Walgren. Thank you very much, Dr. Moore. 

Where are we in our ability to evaluate what's happening here? 
Dr. Phillips, you mentioned that the Academy has won the rule, 
which by its title would say that the/ve looked at this. 

We have had an NSF, this center's program, since 1980— is 
that 

Dr. Moore. 1985. The EEC's. 

Mr. Walgren. Yes, but I am thinking of the Industry/University 
Ciooperative Research Centers which I see started in 1973. 

Dr. Moore. The air was very— yes, but they really got into full 
gear m 1980. 

Mr. Walgren. What is our evaluation of them as successful? You 
indicate. Dr. Phillips, that it is too early and you do not want to 
prejudge that question. And what concerns me is that we probably 
all ought to look at the reality whenever we can. 

And it would probably not be right to go walking down this road 
without some specific reviews that could give us a pretty sharp as- 
sessment on this. 

Dr. Philups. FU respond. First, I think there have been several 
assessments of the various kinds of cooperative programs. 

The real difficulty comes in what the questions are that are 
being asked in that assessment or what the objectives are that are 
being evaluated. 

In our own activity, in looking at the state science and technolo- 
gy programs and those cooperative activities that focus oh re- 
search, is that it's perfectly appropriate to assess their progress 
and their impact in terms of objectives that have to do with the 
nature of the programs — how much industry is involved in support- 
ing research? Have they attracted increase of graduate students or 
faculty? Have they increased their research base? Are they having 
truly collaborative kinds of programs with industnr? Do they have 
small companies " ivolved; large companies involved? 

You can do ♦ I. It's perfectly appropriate to start doing that 
kind of evaluation after the first three, four, five years. 

The m£yor concern in some of our di^5Cussions has been, if you 
start asking questions like how many jobs did this cooperative pro- 
gram result m and you start asking that question in one, two, 
three years, that — in our discussions--it was felt that that is inap- 
propriate for cooperative R&D programs. 

Maybe we can get some insight into that question in 10 years, or 
15 years. 

Mr. Walgren. Well, let's say one major effort. As I understand 
it, the NSF program was designed to create a center that would be 
self-funding within a short period of time. 

What has been our experience with that? 
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Dr. Moore. Well, that is the lUCRC program. That is correct. 

And those— the terms of those centers are that the NSF will pro- 
vide funding for a five year period only; and at the end of that 
period, there is no more NS^ money. 

And, therefore, if the center is going to continue, it has to contin- 
ue on it^ own. 

I cannot give you the actual statistics about how many of them 
have survived, but the first couple of rounds will have been 
through^that five year period by now. 

I do know that a number have survived, but I can't tell you just 
how many have. 

Mr. Walgren. Now let me ask you to go back and look in the 

Foundation andgive us a submission on that that would 

Dr. MooRB. Sure. 

Mr. Walgren [continuing]. Make some evaluation of what's hap- 
pened to all these centers we have funded. 
[Material referred to follows:] 

Of the 12 lUCR's that have "graduated" from NSFs initial five-year support, ten 
are now funded by industrial concerns. The average annud support per center is 
$1.9 million. 

The ten lUCR's operating solely with non-NSF funds are: 
Massachusetts Instititue of Technology (Center for Polymer Processing.), 
Rensselaer Polytechnic Institute, NY (Center for Interactive Computer Graphics), 
University of Massachusetts (Center for Industry Research on Polymers), 
Ohio State University (Center for Welding Research), 

Case Western Reserve University, OH (Center for Applied Polymer Research), 
^forth Carolina State University (Center for Communication and Signal Process- 
ing), 

Rutgers University, NJ (Center for Ceramics), 

Georgia Institute of Technology (Materials Handling Research Center), 
Texas A & M University (Center for Hydrogen Technology), 
Pennsylvania State University (Center for Dielectrics). 

Mr. Moore. If I may, I could respond on the Engineering Re- 
search Centers also to let you know what the situation is there. 

Those centers are a larger scale. And it is— and they have a— 
there is a review procedure that has been adopted by the National 
Science Board for those centers. 

The initial award to each center is a five year reward. Each 
center is reviewed during its third year to give a kind of a 
progress— to assess its progress. 

At that point a center may be given an additional five year 
award—taking it out to eight years; or it may be notified that it 
must change— things that have to be done in order that it not be 
terminated; or it can be gi/en notice that it will be terminated at 
the end of the first five year award. 

We have just been through the first round of those reviews— re- 
viewing the first six engineering research centers. This coming 
v/eek, the National Science Board at its meeting will make deci- 
sions on what to do with that first round of six. 

But that is a very carefully developed procedure that is being 
used to evaluate those. 

Mr. Walgren. Well, maybe also in your— look back at what our 
experiences— how many have continued funding; what the pressure 
is to continue the government funding, and substitute future gov- 
ernment funding for what we had thought would be private sector 
new funding. 
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Dr. Moore. I will say that I know of no such pressure in the case 
of the lUCRCs. But I will 

Mr. Walgren. Well, I would be curious if you would not only do 
that for* the program that has been there since 1973 but also in- 
clude a summary of the recommendations to the National Science 
Boiard in this week coming. We would be interested in looking at 
those. 

[Material referred to follows:] 

The first sax Engineering Research Centers underwent a review of progress and 
plans during the tmrd year of each center^s operation. NSF used this review in com- 
bination with' imst annual reviews as input into a decision to recommend either a 
new five year period of performance begmning in year four of center operations, or 
terminaticm jat the end of the current award. If a center is to be terminated, the 
announced procedure: is to continue it on its former award instrument with phase* 
down fiuiding during years four and five. NSF support would terminate at the end 
of year five. 

Each center underwent a review using a standard set of procedures and criteria. 
The criteria were developed from the Engineering Research Center Program An- 
nouncement and the Cooperative Agreements between the centers and NSF. The 
criteria focused on performance in the following key features of an ERC: Quality of 
Effort in Meeting Proposed Goals,. Research Quality, Integration and Focus of Re- 
search Plans, Education, Industrial Involvement and Support, Leadership and Man- 
agement, Technology Transfer, Universily Support to Center. 

Bach center was site reviewed by NSF staff and consultants from industry and 
academia* N^ considered the evidence of performance in the prior annual reviews, 
center oversight interactions, and the evaluation of performance and future plans in 
reaching a recommendation for renewal or termination. 

The NSF recommended four of the EROs for renewal based on this review process. 
The centers are:l Coliunbia University ERC on Telecommuncations, Universi^ of 
Maryland/Harvard University ERC on Systems Research, Massachusetts Institute 
of Technology ERC on Biotechnology Process Engineering, Purdue University ERC 
on Intelligent Manufacturing Systems. 

Two of first' six ERCs were not recommended for renewal. These centers have not 
made sufficient progress toward their proposed goals and the goals of the ERC pro- 
gram to warrant five more years of support They will bephased-down over the next 
two years: University of California at Santa Barbara ERC for Robotic Systems in 
Microelectronics, University of Delaware-Rutgers University ERC on Composites 
Manufacturing. 

Let me turn to Mr. Buechner. 

Mr. Buechner. Don, I understand that the Roundtable has just 
prepared a model university-industry agreement. Would you mind 
tellmg us a little bit about that? 

I would imagine this is probably one of the first general outlines 
in model agreements that has been prepared, is that right? 

Di'. Philups. Yes, and I have a copy here that I would like to 
enter into the record, if you wish. 

Mr. Buechner. Mr. Chairman, do — I would like to have that in 
the record. 

Mr. Walgren. Yes, we would be nappy lo have that as a submis- 
sion to be included in the record without objection, 
^ee appendix^. 161.] 

Dr. Philups. The— it was developed in response to the comments 
we were getting from both industry and university officials that, al- 
though in the dollar sense compared to federal dollars for uniyerai- 
ties, the industry dollars were small, that each agreement is negoti- 
ated from scratch; and that as the number of agreements in- 
creased, and as in some cases their complexity increased, the time 
and effort that was being spent both by the university and the in- 
dustry on working through these agreements was increasing. 
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they made comments to the Roimdtable: is there something 
to do— that could be done to develop a simplified model that at 
least people could use as a starting point, not necessarily adopt in 
full, but hopefully adopt a large portion of it and then spend the 
negotiatmg time oh those few issues that are particular to that 
project? 

That is what we did. The process for doing it, I think, is notable 
in that we went to vae people who have the money—the people in 
mdustry— and put together an industrial committee. They worked 
and developed the model through consxiltation with university sci- 
entists>and grants administrators, and tried to get something that 
was agreeable to both. 

And then the Roundtable working with the msgor industrial or- 
ganization, the Industrial Research Institute, had it reviewed by 
them. 

They made a few additional changes; and now it is being pub- 
lished jointly by the two organizations. 

We nope; that with a leading industrial organization like IRI in- 
volved it will have an impact on decreasing administrative burdens 
m the research system and thereby increase research productivity 
m the system. 

Mr. BuE^CHNER. Is there anything in there about the protection of 
intellectual property? 

Dr. Philups. Yes, there is— and it is all attempted to be done as 
simply as possible, with a recognition that there are certain things 
that the company needs; certain things that the university needs. 

And all the reviews that we have had done by people on both 
it acceptable. So we are hoping that with minor 
modifications it can be put down on the table when a new project is 
started and people can agree to* it. 

Another m^or advantage— we talked a lot here; and I know 
states are concerned about small company participation. One of the 
big advantages we have seen already in just some trial runs is the 
use of it in small company university relations. 

Small companies usually do not have large l^al staffs. If they're 
going to develop agreement, they have to hire outside legal counsel. 

In one or two cases the university has put this model agreement 
in front of them and said, "Save your legal fees. Why don't you just 
start with this?" And it has worked, and saved money, and saved a 
good deal of an amount of time. 

Mr. BuECHNER. Well, having left the private practice of law I am 
glad you are using as a [Laughter.] 

I am wondering for either one of you, has the increased coopera- 
tion between university-industry changed the research agenda at 
all? 

I guess more particularly, is NSF seeking any kind of change in 
the kind of proposals— or see any kind of change in the proposals 
that you re receiving? 

Dr. Moore. Well, it is hard to give a comprehensive answer to 
that. I have not reviewed it. I do not know of anyone who has actu- 
ally reviewed it. 

We, of course, in these initiatives that we are starting— the Engi- 
neering Research Center's initiative, and in the Science and Tech- 
nology Center's initiative— I have seen proposals of a. sort that we 
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have not seen before, and dealii^ with subjects that we probably 
would not have seen otherwise, and quite frankly things that we 
would never have expected to have seen. 

In that respect, I would say that the answer is yes, there is a 
change in the kind of research that is being done. 

But if J were— if I were to survey all of the awards that the NSF 
makes during the year— there are many thousands of awards that 
are made there in the year— I don't know that I would see much of 
a change in that pattern overall, outside of the special kinds of pro- 
grams. , , 

Mr. BuECHNER. Could either of you si^gest mdustnes that 
shoxild be ta^eted for this type of cooperation? 

Dr. Moore. Well, that's an interesting question. It's been suggest- 
ed to us on a number of occasions that we ought to target; we 
biight to be picking out industries that— or areas of technology that 
we should focus on or request proposals for in the ERC program. 

So far we have not done that. And the reason that we have not 
done it is, so far, we have been of a mind that we are more likely 
to get good proposals out of the community if we leave H up to the 
commimity to develop those proposals. 

And also we are of a mind— we have thought up to now— that we 
can't, ourselves, sitting in Washington, figure out what are all the 
interesting areas that we should be putting money into. 

That Im. been our position so far. At some point, as we get down 
the road a little bit, we may decide, yes, we should put a little bit 
of a— we should put a little bit of a twist on that pitch to the com- 
munity. But so far we've not done that. 

Let me give you one example of a topic that I do not think we 
would have probably picked ourselves if we had been targeted-rand 
that is hazardous waste disposal, mentioned this morning. 

We have a. new ERC just starting up May 1 of this last year at 
UCLA on hazardous waste disposal. That is a very important topic, 
it tiims'out, for competitiveness— not just because it is an environ- 
mental problem, but it is also very important for competitiveness. 

I just doubt that we would have thought of that topic that we 
sent off to^ — 

Mr. BuECHNER. Well, Dr. Phillips pointed out that one of the best 
things that can be done with this model agreement is that it allows 
smaller companies to participate because they do not have to 
expend resources in the type of legal expertise necessary in putting 
those things togethety and effectively reinvent the wheel. 

Which I guess brings me to my next question which is, to what 
extent are small businesses able to participate in the NSF indus- 
try-university cooperation program? 

Let me bring it home here. If a small Missouri corporation 
wanted to participate in the ERC, is that possible, or is that really 
just by the nature of the operation locked out to the larger corpora- 
tions? 

Dr. Moore. It's absolutely possible. It depends a little bit on the 
field of research; whether the companies that are in that field are 
tjT)ically big ones or small ones. 

We have one— one ERC on biotech— process engineering at MIT. 
It has a number of smaller firms associated with it. 
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Having said that I will also say that I think this is an area 
where we have not been able to do as well as I think we should in 
reaching out to smaller businesses for the ERC program in particu- 
lar. 

Of course as you know we have the Small Business Innovation 
Research prc^am, which has been, I think, quite successful in sup- 
porting research by small businesses. 

But we need to, I think, improve what we are doing in the area 
of getting small businesses into the EEC's. 

Mr, BUECHNER. Well, maybe hearings like this will at least let 
the small business conmiunity know that there are opportunities 
available and that there are methods by which their participation 
can be encouraged and expedited. 

Thank you both very much. 

Mr. Walgren. Did we reach the NSF in a SBIR, Small Business 
Innovation Research Program? 
Dr. Moore. Yes, indeied. 

Mr. Walgren. So you have to account for a certain percentage of 
your research and initiated dollars going to be conducted by small 
businesses. 

Dr. MooRE. One and a quarter percent. 

Mr. Walgren. Are you over that? 

Dr. McioRE. I think we are pretty close to that. We may be slight- 
ly over, but certainly not significantly over. 
Mr. Walgren. Do you keep a track of that percentage? 
Dr. MooRE. You bet. 

Mr. Walgren. I guess I would be interested in what that per- 
centage is. Id like to give you o little work almost and then- 
seems whenever we go around we are just collecting things to do; 
and l do not mind adding to your to-do list. 

[Material referred to follows:] 

cVi^i^^ ^ provided 1.25 percent of its extrixnural research budget for support 
of Hi-Tech smidl firms under the Small Business Innovation research (SBIR) Pro- 
gram. (Reouired under provisions of P.L. 97-219 and P.L. 99-443.) 

In FY 1986, 1987, and 1988, NSFs actual percentage for SBIR grants was 1.25 per- 
cent, as required under the provisions of P.L. 97-219 and P.L. 99-443. 

And also on the evaluation of the energy— of the Engineering Re- 
search Centers that is being forwarded down to the National Sci- 
ence Board— if you would give us an indication of what criteria you 
use to evaluate that would be helpful. 

Dr. Phillips. Just want to mention two things. One is that the— 
the federal agency small business research program in large part, I 
think, is modeled on the program started.by NSF before the SBIR 
legislation was met— NSF had a program before that. 

Also, I would, at the state level. Congressman— I think the Penn- 
sylvania Ben Franklin Programs is, I think, far in the way the 
leader m the process of assessing the imp?ct ofthe.se programs. 

Thev have a great deal of documentation. The strong point is 
that they had their objectives clear at the outset when they b^an 
the program several years ago in '81; and their evaluation proce- 
dures are built around those initial objectives. They have spent 
money putting that evaluation process in place right at the begin- 
ning and they have a lot to show for it right now. 

Mr. Walgren. Maybe we ought to jo look there. 
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Mr. Hayes? 

Mr. Hayes. Dr. PhUlips, here's a paragraph in here about the 
previous problems— I hope some were cleared up by the '82 legisla- 
tion of antitrust regulations which were preventing some of the co- 
operative efforts. 

Then there's a sentence in here that I don't understand. But just 
facing the alliances by foreign companies varies the example of the 
Massachusetts General Hospital, it's— German names are not my 
specialty but— Hoechst? 

Dr; Phillips. Yes. 

Mr. Hayes. Is balanced by our view of an individual collaborat- 
ing program. What is the Massachusett's General program? De- 
scribe it -to me. I did not see it referenced elsewhere. I know it 
'exists;^ do' not know what it does. ^ 

Dr. Phillips. Yes, Hoechst is a German chemical company. Can t 
remraiber the exact year it started, in the early '80s; but, it began 
with Hoechst putting in, I think, something like $50 million for 
supporting research at Massachusetts General Hospital. 

I think that was maybe for initially a 10 year period. 

[A descri^ion of the program follows:] 



In 1980, Howard Goodman approached Hoechst with the concept of creating a mo- 
lecular biology department with talented researchers who need not be concerned 
with financi^ aspects of research. Goodman had been a consultant for Hoechst, and 
so, was familiar with this firm prior to submitting the proposal. He has no stock or 
other personal financial interest in Hoechst, however. Hoechst saw the 1980's as a 
decade to focus on biolog5r,and was anxious to expand its pharmaceutical operations. 
The firm wanted a "window on science." 

Initially, Goodman tried to set up the new deparmtent at the University of Cali- 
fornia at San Francisco, where he was a member of the faculty. However, con- 
straints in dealing with the vast University of California system, as a public institu- 
tion, created difficulties in the negotiation process. 

Massachusetts General Hospital (MGH) had independently decided to establish a 
Department of Molecular Biology and began 'courting* Goodman. Eight montlw 
after Goodman first approached Hoechst, the company signed an agreement with 
MGH for $70 million over a 10 period. Hoechst will provide a guaranteed minimum 
amiual funding level that increases to $6 million per year in the last 7 years. 
Hoechst maintains the right to fund all additional research at the department. If 
the company does not exert this option, MGH may seek funding elsewhere provided 
the department does not accept funding from any other profit-making entity (with- 
out Hoechst's written consent). After the initial lO-year funding period, the agree- 
ment will be extended for additional 5-year increments unless either party requests 
termination by the end of the second year of each 5-year period. 

Hoechst provides funding to MGH for basic research in a newly established De- 
partment of Molecular Biology. Research is focused on improved medical care iisiniT 
eukaryotic cell gene regulation, somatic cell genetics, microbial genetics, virolo^lf, 
immunology, and plant molecular biology. Research will be sponsored, but not di- 
rectly, by Hoechst. 

Initially,, the Department was comprised of about 50 scientific. and support em- 
ployees. Staffing is expected to double. Like all MGH employees, investigators in the 
Department of Molecular Biology nust sign a Participation Agreement admins tered 
by MGH*s Office of Technology Administration. Under this Participation Agree- 
ment, employees agree to disclose inventions and to comply with procedures and 
policies on consultation and collaboration. Investigators in the Department are re- 
garded as regular members of MGH staff; they are nominated for membership in 
the faculty of Harvard Medical School, and as appropriate, are recommended for 
tenure. 
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Hoechst can have up to four company scientists at any one time in the Depart- 
ment The expectation is that these company scientists will return to Germany to 
head Hoechst s research laboratories. Time at MGH is therefore viewed as an im- 
portant step in establising a career at the company. 

The Joint Committee consists of three members of MGH's Board of Trustees and 
ttiree semor executives from Hoechst. This group oversees the implementation of 
the agreement and serves as a forum for communication between MGH and 
Hoechst. 

Department employees need not write grants as part of the peer evaluation proc- 
ess. MGH and Hoechst are aware that the lack of peer feedback and the loss of the 
discipline of grant writiM may be a disadvantage of the arrangement. To compen- 
^te, evaluation by the Scientific Advisory Board Committeehas been instituted. 
Senior investigators will prepare individual annual reports on the progress of their 
research mcludmg reprints of all scientific articles published during the year. ITiese 
reports will be incorporated into Goodman's annual report of the Department to 
Hoechst. 

The Scientific Advisory Board also reviews the performance of the Department 
and makes recommendations concerning work and operations. If the objectives are 
not being met iii a satisfactory fashion, MGH miist take steps to correct the situa- 
tion, although obligations regarding support and operations of the arrangement wiU 
remam intact 

In addition, the Advisory Board evaluates the Department's annual report, pre- 
pared by Goodman, which includes progress reports by all senior investigators in 
the Department. The Advisory Board is currently made up of six scientists; two af- 
filiated with and appointed by Hoechst two scientists affiliated with and appointed 
by MGH, and two unaffiliated scientists, jointly appointed. 

At least once a year, the Department will hold a 2 to 3 day symp^^ium for invited 
academic participants to discuss research conducted at the Depfiutment Hoechst 
-may send employees and other individuals. to the symposium, but will give the De- 
partment notice of the numbers of those attending. In addition, Goodman wiU 
report directly to Hoechst representatives up to three times a year. Senior investiga- 
to"' will confer with company representatives at least once a year. 

The agreement is unusual in that Hoechst provides funds of approximately $18 
mUhon for renovation of a temporary facility, and for construction and equipment 
for a new facihty to house the department Renovating the initial space and build- 
ing the new facility are being carried out Ln such a way that no third party (includ- 
ing the U.S. government) will be able, to acquire rights or equity in any work accom- 
plisned solely in the . Department by ^ -nnel of the. Department All equipment 
purchased through the agreement be^ jroperty of MGH. Equipment can be 
transferred out of the Department up* payment of the fair market value to 
.Hoechst. The Department will occupy 4 of the approximately 10 floors in the new 
4nil^"?,*il"®4^^"'"'*^ Research Building. The building, to be completed September 
1985, will to be named after Arthur and GuUan M. Wellman, who have pledged 415 
milhon to MGH for construction with what is believed to be the largest single con- 
tribution ever to an existing U.S. hospital. . 

MGH will submit manuscript dra& to Hoechst at least 80 days prior to submis- 
sion for^jubhcation. If MGH and Hoechst agree d apply for a patent applications 
wiU he the property of MGH. In rr\ -n, Hoechst receives an exclusive world-wide 
^^^-it ^T^*^ does not begin commercial developj/ient within 3 years after the 




ested in filing, Hoechst is free to file ijj its own name. 

Hoechst will pay MCH royalties for any license gra^^• ' Rates will be established 
in consideration of Hoechst s support for the rese& -oh the amount of i\ 'alties 
being paid on other licenses by Hoechn, but will not exceed 50 percent of the fair 
commercial royalty rate. In the event ths*. an agreement on r«ites cannot be 
reached, the matter will be su!)mitttd to arbitration according to orocedures of the 
Americi*r Arbitration Association. Royalties will be allocated among the inventor, 
the Depai tment the inventor's laboratory, and the general research funds of MGH 
in varying percentages. Proportions will shift from the invsntor to the MGH general 
research fund as the amoun^.of royalties increase. RoyF.ty payments to th^ depart- 
ment are considered part, of the total 8upiH)rt guarante'.d by Hoechst 

In research collaborations funded in part by Hoechbt and in part b:» a third party, 
Hoechst 8 interest in obtaining exclusive world*wide licenses must be considered. 
Collaborations will entitle Hoechst to the most favorable license obtainable, at least 
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a non-exclusive license. Arrangements will automatically take into account restric- 
tions that the federal government may have in a collaboration. 

The MGH Committee on Patents, which interprets and applies patent policy pro- 
cedures for MGH, will oversee the Department's patent activity. 

The Department received a great deal of public attention in 1980 because of the 
corcem in establishing an alliance with a foreign partner. Apprehensions were ex- 
pressed by the U.S. Government, and American and German institutions. The 
agreement has detailed consideration for patent policies, ownership, etc., in an 
effort to alleviate the concerns. Since the inception of the program, publicity and 
furor have subsided. 

Mr. Hayes. Which I guess is pharmaceutical research? 

Dr. Philups. Yes, biomedical— biotechnology related to the phar- 
maceutical business at first. 

And so that is a foreign company putting sizable dollars into a 
. U.S. institution to support, by everyone's claim, fairly basic re- 
search. 

And certain- provisions that for a couple of Hoechst scientists 
each year to be able to work in the Massachusetts General; and, 
although I think that 50 luxUion was for 10 years, after five years 
they are— some initial period— they were going to review the 
progress and then make a decision on extending the award. 

Mr. Hayes, ^d that is a collaborative or non-coUabbrative pro- 
gram? Was there anyone— are they— is it a single company partici- 
pation? 

Dr. Philups. Single company with a single institution. It is col- 
laborative in the sense that— well, it's collaboration between the 
two institutions and working scientist. 

Hoechst scientists spend time at Mass. General. 

Mr. Walgren. But as the general deal, isn't it also the factor 
that there was some proprietary commitment where the German 
company would have certainly first dibs, if not exclusive dibs on de- 
velopments. 

And then, on top of that, there was a major federal research 
grant given to the institution. So at least on the surface. United 
States tax dollars were funding research which could directly lead 
io developments that only a German corporation could have the 
rights to commercialize. 

Dr. Philups. That was the initial concern. That was the concern 
when the a^eement was first announced. And I think there were 
several hearings held by this committee. 

And at least this full committee, I do not know— this subcommit- 
tee and maybe others on the program. I do not know the details of 
those hearings. 

I gather some of those questions were satisfactorily answered, at 
least at that point. It was at one set— it was the fact that most of 
the— probably all the investigators involved in the program at 
Mass. General are or have been supported by the National Insti- 
tutes of Health, and they still can be. 

There is, no restriction to that. That is, the continuing concern 
about the foreign participation is how does that relate to U.S. in- 
vestments in that research. 

And what I meant by— in the sense it is somewhat a confusing 
balance— is that it turns out, in this other institution that is carry- 
ing out research with funds provided by industry— that particular 
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institution, although it's not a written policy, does not accept in- 
vestments from any foreign company. 

And then the next question comes up— what is the definition of a 
«>^^ company? And then it gets— the complexity increases. 

Mr. Hayes. And that is when you need Buechner back in private. 
[Laughter.] 

My other question was one that I do not know if John knows the 
answer to, but since I get to ask questions I do not know the 
answer to it seems only fair. 

We are talking about student support as National Science Foun- 
dation programs. We are saving one of the effective ways to trans- 
fer technology IS to send the graduate students who are freshly 
tramed. 

Does anyone keep tlie numbers on NSP graduate students— 
where they go? Where. the— do percentage of those in the national 
lab, universities, and private industry— break down roughly where 
ihey go? i , » . ^ . 

Dr. MOORB. Yes, there is a tracking of doctorate students that is 
actually conducted under our general auspices by the National 
Academy of Sciences. 

Mr. Hayes. Off-hand? 

Dr. Moore. Not off-hand. 

Mr. Hayes. I am not trying to put you on the spot. I would be 
most mterested— it seems to me to be a guide to an assessment of— 
I know it IS m physics. 

^ It is— I do not know if physics is representative. When we were 
m— I went Fnday; I got taught a good lesson. That's connect field 
hearings. 

If you are not predisposed to have to run to the bathroom often 
you d learn some things. In physics, this country has received 47 of 
161 nobel prizes in physics. That's astounding; that's over a third. 

And yet, a follow-up study at University of Iowa shows that only 
5 percent of the graduate students associated with those programs 
ever went to private industry. 

It ended up with 70 plus at the universities; 20 plus at national 
laboratories. I find that amazing. And I hope that that is an excep- 
tion and not a rule. But I would be most interested in looking at 
the numbers. 

And I sure want to chat about it with our panel in business 
coming up later. 
Thank you. That is all. 

Mr. Buechner. Mr. Cha: man, ask one more—one question here 
of Dr. Moore. 

I know there is a move in the small business community to in- 
cre^e^the small business set-aside up to 3 percent of R&D agency's 

Could you just briefiy say what impact that would have on NSF's 
current industry-university programs? 

Dr. Moore. Well, it would be— first of all, it would be very diffi- 
cult for us to— in other ways— to sustain that kind of increase. 

We had just come— this is especially kind of a bad time to ask 
me tliat question, I guess, because we just got through the— 
through the 1988 budget compromise. s 



49 

And NSF came off with— in the research account which is where 
this would come from— the Research and Related Activities ac- 
count—a 8.3^ percent increase for 08 over '87, which, of course, in 
constant dollar tenns is a decrease. 

And it leaves us with our research budget for 1988--current 
fiscal year— at the same level in constant dollar terms as it was in 
1985. 

So to carve another 1.75 percent out of that research budget I 
thmk would be very, very hard for us to do. I myself— my horse- 
back opinion would be that that would be a mistake. 

Mr. ButcHNER. Right. 

Dr. MooRiu We would be takmg money away from some extreme- 
ly important research if we were asked to do that. 

Mr. BUBCHNER. Thank you, Mr. Chairman. 

Mr. WALGRkN. Dr. Phillips, you indicated in your testimony that 
there was some developing resistance on private industries' part to 
increase their participation or to continue down this road. 

Those were just straws in the wind? Is there Pity elaboration you 
can give on that? 

Dr. Philups. I was just saying that the— I do not think it is be- 
cause of industry views of dissatisfaction with collaboration with 
universities, but more a comment about industrial research budg- 
ets—in most industries relatively small; and that the funds for 
these university programs come out of those already in small budg- 
ets; and for factors totally unrelated to universities, there's lots of 
constraints on those industrial research budgets lately. 

And so it's hard to know what the future is going to hold. It re- 
lates to the whole competitive aspect of the industry and what's 
happening to material — psurticular products within that industry, 
so that most industry commentators that we have talked to, they 
do not expect the 5, 6, 7 percent to go to double— in general, across 
the board. 

At some schools— Carnegie Mellon, which you know well, is one. 
It is well over 20 percent right now, 

Mr. Walgren. Certainly in basic research we rely by and large 
on government dollars for support, is that ( ^rrect? What percent- 
age of national basic research effort is supported by public funds on 
th'i one hand versus private sector funds on the other? 
^ Dr. Moore. Two thirds to three quarters. 

Mr. Walgren. So three out of four dollars, on basic research are 
public funds. And it would be a mistake to believe that this is not 
one of those areas that we ought to get doubling off our back, and 
see what happens. 

Dr. Moore. I think because of the nature of basic research^and 
that is that it— the benefits of basic research are widely available 
to many people— people besides the performer of that research. 

You cannot expect industry to pick out a much larger share if 
that. 

Mr. Walgren. Well, all right. Well, thank you both. Let me see 
if there's something— okay, sure. We want to express our apprecia- 
tion to and look forwarJ to those submissions and see if, informal 
ly, in Washington, as we do from time to time, and particularly 
with the NSF hearings coming up— I know we'll probably see both 
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of you,4n view of what the National Academy of Sciences— their 
perspectives are on what you folks are doing. 

So we appreciate your participation here. And we'll see you soon. 

Dr. Moors. Thank you. 

Dr. Philups. Thank you, Congressman. 

Mr. Walqren. Let's take a brief break here because we appar- 
ently have to assemble another table to accommodate the number 
of witnesses on the next panel. 

[Recess.] 

Mr. Waloren. Okay. Let's have the next group— Dr, Michael 
Montague, who is representing Monsanto; and I'm sorry to ^y Dr. 
Schneiderman today— we understand Dr. Schneiderman is ill; and 
we hope that he has a speedy recovery. Fm looking forward to 
hearing from him some time soon-— either in Washington or other- 
wise. 

But the— Dr. Montague is joined by Ross Spicer, the Presidijnt of 
Southwestern Bell Company Technology Resources Incorporated; 
Dn Etonald Ames, the General Manager of McDonnell Douglas, Re- 
search Labs; and Rick Srigley, Executive Vice President, Chief Op- 
erating officer of Invitron— is that the right pronunciation? 

Well, we appreciate your coming. And we will just go— in t'te 
order in which I've introduced you into the record. 

Please feel'free to underscore the points that you would like to 
stand out in the record. And I'm sorr3[ that we're falling a little bit 
behind. But we have time for the points that you feel are impor- 
tant. 

So let's start with Dr. Montague. 

STATEMENT OF MICHAEL J. MONTAGUE, MANAGER, 
OPERATIONS, BIOLOGICAL SCIENCES, MONSANTO CO. 

Dn Montague. Thank you, Mr. Chairman, I am Michael J. Mon- 
tague, Manager of Operations for the Biological Sciences Depart- 
ment at Monsanto Company which is headquartered here in St. 
Louis, Missouri. 

It is a privilege to address the Subcommittee on behalf of Dr. 
Schneiderman. 

Let me begin by noting the following point. Our nation's econo- 
:ity is undergoing a rapid change from a resource based to a knowl- 
edge based economy. 

Let me see if I can clarify that pcint by citing an example. 

In agriculture, it is the knowledge of the farmer, not the total 
number of acres that he cultivates that determines his success. 

And here I define success as profitability and competitiveness in 
the world marketplace. 

Our nation's industry can remain the leading pi^oductive econom- 
ic force in the world only by remaining on the leading edge of tech- 
nological change. 

In other words, either you must be an innovative company, or 
you will compete with a company in Japan, Kore^, France or else- 
where, which is innovative. 

We in the United States must find new, better, creative ways to 
remain at the cutting edge of technology. 
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One way to enhance industrial competitiveness is to couple the 
talents of America's research driven companies with those of 
America's research universities. 

To explain how this might be done, I will go out in the experi- 
ence of my own company, Monsanto Company. 

Last year, Monsanto spent $645 million on research, of which be- 
tween $15 .and $20 million was s^nt on" university research col- 
laborations and research partnerships. 

Let me emphasize that these are truly partnerships in discovery 
research— that is, fundamental basic research, not partnerships in 
the development of products. That is the critical distinction. 

We encourage the universities to do what they do so very well- 
that, is, make discoveries. All scientists in these partnerships work 
fully with the university scientists so that they work together in 
the discovery arena, each sharing in that discovery process. 

But.then, on our own we develop these discoveries into new prod- 
ucts that benefit people and fuel the economy. 

Dur largest research project is with the Washington University 
Medical School. This joint discovery program has had wonderful 
consequences already for both institutions. 

We are convinced beyond doubt that all our research collabora- 
tion with Washington University accelerates the rato at which fun- 
damental discoveries in the biomedical sciences are translated into 
actual products that cure disease. 

In fact today five new therapeutic products, based on our discov- 
ery partnership with Washington University, are being developed 
by G.D. Searle, which is Monsanto Company s fully owned pharma- 
ceutical subsidiary. 

Well, how does the partnership work? What are the administra- 
tive details of this partnership that make it successful? 

First of all, funds are administered by a committee of scientists 
drawn from both institutions; and research proposals from a medi- 
cal school are judged on the scientific merit of the research just as 
we would do with fede ;al grant, proposals. 

Second, the university owns the patents on its discoveries and 
Monsanto retains exclusive licensing privileges. 

Third, publication of a. discovery that important product of the 
university — the publication — is never delayed more than 30 days. 

This is a critical commitment on the part of Monsanto Company 
so that fundamental research is not hindered. 

And finally, Monsanto does not direct the university's research. 
Academic freedom is preserved. To do otherwise would not be in 
the best interest of either institution, because it would subvert the 
basic missions of each institution. 

Incidently, I should add that industry-university collaborations 
may not be appropriate for every university department or for 
every company. 

There is no generic format that would work for everyone and 
every place. Each partnership, like every human relationship, must 
be handcrafted and carefully worked out. 

A successful relationship demands openness and give and teke. 

Another issue importent to consider involves the possible limita- 
tion on foreign companies in formulating similar partnerships with 
our universities here in the United States. 
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^ In most cases I believe that it would be a mistake to limit the 
involvement of foreign companies in such partnerships. 

But >-and this is a critical— but we must insist on reciprocity- 
equal access for Ainerica's scientists, engineers and companies to 
the best research in the engineering cehters of other countries. 

To conclude, if the United States is to remain the leading eco- 
nomic power in the world, it must position itself on the leading 
edge of technclogy. 

Tyro of America's strengths have always been innovation and in- 
yentibh. There is no more fertile ground for invention than at the 
interface between America's great universities and her industry. 

Let us continue even more to harvest the fruits of this partner- 
ship. Thaiik you. 

Mr. Walgben. Thank you. Dr. Montague. 

Mn Spicer. 

Mr. Spicer. I am delighted to be here. 
Mr. Walgren. Good to have you. 

STATEMENT OF ROSS SPICER, PRESIDENT, SOUTHWESTERN 
BELL COMPANY TECHNOLOGY RESOURCES, INC. 

Mr. Spicer. I am President of SBC Technology Resources, Incor- 
porated, which is a subsidiary of Southwestern Bell Corporation, 
and specializes in technology planning and applied.technology. 

The decision to go ahead with the technology organization was 
made on April of last year; and the separate subsidiary, by the 
way, was just formed as of February 1. 

In the time I have I would like to discuss Southwestern Bell Cor- 
poration s technology resource functions, and how we plan to make 
university relations and cooperation a part of our technology action 
plan. 

I am going to try to, as you suggested, skip over some things that 
you are already familiar with. 

I think, as most everybody's aware of. Southwestern Bell Corpo- 
ration is one of the largest telecommunications companies in the 
United States. 

And at divesture of the Bell System some four years ago, we 
became one of seven Bell Regioaal Holding Companies. Our head- 
quarters is in St. Louis. 

knd as all regions have changed, we have changed in the last 
tour years. Our principle subsidiaries pre Southwestern Bell Tele- 
phone Company, v/hich is the normal telephone company which 
provides service to 11 million access lines— Arkansas, Kansas, Mis- 
soiiri, Oklahoma and Texas. 

We have Southwestern Bell Publications, the nation's largest 
publisher of telephone directories with products in 46 States; and 
we have Southwestern Bell Mobile Systems, which after assimila- 
tion of the MetroMedia cellular properties, which you all were fa- 
mihar with, an acquisition we made, provides cellular mobile tele- 
phone service to 21 metropolitan areas, including four of the top 
ten. 

And we also ha<^e MetroMedia Paging Services, a majoc provider 
of state of the art paging services in 30 markets, including nine of 
the ten largest metropolitan areas with 620,000 pagers. 
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And finally we have a Southwestern Bell Telecom which is in the 
telacbmmunications equipment market place. 

The mission of our subsidiary is to provide technology resources 
that will position Southwestern Bell Corporation as the quality pro- 
vider of leading-edge communications products and services at com- 
petitive prices. 

I am not going to resav our goals. Our Applied Technology group 
will be responsible for development and application of technology 
innovations. 

To accomplish these activities we have included university liai- 
sons as part of our plan. 

In fact, our objective corporately is to exploit technology rather 
than develop a lot internally. So our idea is to have a first rate in- 
ternal organization that may do some applied technology work, but 
primarily exploit our efforts to the use of universities and other af- 
filiations. 

Working with universities, our technologies will broaden their 
understanding of developments and emerging technologies. We are 
extremely proud of the fact that in Southwestern Bell territory 
there are 19 such universities which offer a doctoral degree in 
either electrical engineering or computer science. 

And as you all are familiar, we have industrial liaison programs 
just like everybody else does; and we also have specific contracts. 

And we currently have a contract with Washington University in 
the Department of Computer Science where we are studying high 
speed data communications, and we expect to do more of that in 
the future. 

We do, as you all are aware, have some limitations that stand in 
our way and affect our ability to conduct research activities both 
internally and through universities. 

And I would like to point out that many of the traditional re- 
search and development functions are not available to us. As a Bell 
Regional Holding Company we are restrained by the Federal Court 
from certain design and development activities which have been in- 
terpreted as part of manufacturing. 

For instance, we cannot design or develop telecommunications 
equipment used to transmit communications over a network — even 
the most basic telephones used by our customers. 

We applaud the efforts of Congress to ease these restrictions on 
the design and development imposed by the Court. If the restric- 
tions are limited our activities with the universities can be greatly 
expanded. 

I also— and surely you are all familiar with the Tax Code on the 
difference between basic and applied research. We get 100 percent 
tax credit on basic, and only 6 percent on applied. 

We think if that was change it would, again, let us spend more 



And I was very fascinated by our friend from Monsanto's state- 
ment about knowledge. And the way I remember your statement; 
I'd like to take a statement that I often quote that says, "The ca- 
pacity to use knowledge has long since replaced both ownership 
and political fiat as the source of economic power." 

And finally, to teke just an extra minute, the Chairman of our 
company, Sam Barnes was, late January, in Washington speaking 
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before the Communications network conference that they had 
there. 

And I would like to just take a minute and quote from some of 
the things he said that relate"^ to the problem with being competi- 
tive worldwide from the telecommunications standpoint. 

He made the statement as follows. "We must not wait for a crisis 
in communications like the stock market's black Mondays disaster 
before we take.action to put America's telecoriimunications system 
back on the fast track," Barnes said. 

If America is to -retain its position as the premier world power in 
telecommunications, our leaders must create a r^ulatory frame- 
work that allows maximum competitfye flexibility while protecting 
consumer interest. 

Barnes smd that the main road bicck separating modem tele- 
communications services and- consumers are , restrictions placed on 
the former Bell Operating CJompanies by the U.S. District Court 
which oversees the consentry that broke up the Bell System. 

I believe it is proper with a court to decide matters involving 
anti-trust. However, there are issues of public policy here that go 
beyond the jurisdiction of the Federal Court Judge— issues of com- 
petitors, trade, technology and consumer benefit. 

For the industry to be competitive and bring new services and 
technologies to the consumer, Barnes said, "there must be an end 
to the Court ordered bans on the block provision of long-call long 
distance service, information service, and equipment manufactur- 
ing and design." 

"Support for these changes are growing in the Reagan Adminis- 
tration and in Congress," Barnes added, "I think our leaders are 
increasingly questioning the logic in a national regulatory schem- 
ing that allows telecomniunications companies to manufiacture toys 
but not telephones that give seven leading companies^lne right to 
manufacture and sell communications equipment in Thailand but 
not Tennessee." 

And finally, on the balance of trade, I was reading the other day 
where, I think, six, seven years ago our balance of trade in the tele- 
communications area was a positive half a billion dollars; and 
today I understand it's two and a half billion dollars negative. 

Thank you. 

[The prepared statement of Mr. Spicer follows:] 

rESTIMONY OP Ross SPICER, PRESIDENT SBC TeCHOLOGY RESOURCES, InC, A 

C JBSIDIARY OP Southwestern Bell Corp. 

Good morning, Mr. Chairman and members of the subcommittee. 

*My name Ross Spicer. I am President of SBC Technology Resources, Inc. Tech- 
nology Resources is a subsidiary of Southwestern Bell Corporation and specializes in 
technology planning and applied technology. 

I would like to commend this subcommittee for its concern for the issues pur- 
rounding university-industry interaction. 

In the time I have this mommg, Til discuss Southwestern Bell Corporation's tech- 
nology resource functions and how we plan to make university relations and coop- 
eration a part of our technology action plan. 

By way of introduction, Southwestern Bell Corporation is one of the United States 
largest communications companies. At divestiture of the Bell System some four 
years ago, we became one of the seven Bell Regional Holding Companies. Our head- 
quarters is in St. Louis, Missouri. 

Today, our principal subsidiaries are: 



55 

Southwestern Bell Telephone, which prov'dos telecommunications service to 
nearly 11 million access lines in our five^tate territory which includes Arkansas, 
Kansas, Missouri, Oklahoma and Texas; 

•Southwestern Bell Publications, the nation's largest publisher of telephone direc- 
tories with products in 46 states; 

Southwestern Bell Mobile Systems, which after assimilation of the MetroMedia 
cellular properties, will provide cellular mobile telephone service to 21 metropolitan 
areas, including four of the top ten; 

Metromedia Paging Services,- a m^'or provider of state-of-the-art paging services 
in 30 markets including nine of the 10 largest metropolitan areas with 620,000 
pagers currently in service; 

And, Southwestern Bell Telecom, a leading competitor in the telecommumcations 
equipment marketplace with business communications systems installed in 26 states 
and consumer products sold in 12,000 retail outlets and soon in the United King- 
dom. 

The mission of our subsidiary is to provide technology resources that will position 
Southwestern Bell Corporation as the quality provider of leading-edge communica- 
.iions products and services at competitive prices. 

Our goals are clear cut: . j x u 

To understand ^he business needs of our subsidiaries and identify required tech- 
nologies. 

' To evaluate worldwide technology developments, determine impacts on our corpo- 
ration and formulate responses. 
To optimize the external/internal transfer of technology. 

And, to prioritize and direct corporate technology resources to those areas that 
support subsidiary growth strategies and cost reductions. 

We have taken a two-oronged approach to addressing our technology needs. Our 
organization is divided into a technolr^ planning group and an applied technolgoy 
igroup. 

Our Technology Planning function will identify and prioritize areas where tech- 
nology efforts should be fojused. They will work with our corporate marketing func- 
tion to select projects which will ensure that desired payoffs are achieved. 

Our Applied Technology group will be responsible for the development and appli- 
cation of technological innovations. 

To accomplish these activities, we have included university liaisons as a part of 
our plan. The purpose of our involvement with universities is to support two of our 
organization's four goals. 

These relationships will affect the evaluation of worldwide technology develop- 
ments, determination of impacts, and formulation of responses and the optimization 
of external and internal transfer of technology. j- r 

Working with universities, our technologists will broaden their understandmg of 
developments and emerging technologies. And, alliances will also serve to leverage 
the resources available to our corporation. 

Our university plans are targeted at two sectors. We plan to establish relation- 
ships with the best universities across the United States in our chosen fields. Sec- 
ondly, we plan to establish alliances with selected major universities located in the 
five state territory of Southwestern Bell. 

We are proud of the fact that there are 19 such universities which offer a doctoral 
degree in either electrical engineering or computer science. 

For our relationships with universities, we plan two types of involvement: Indus- 
trial liaison programs, which will allow uc access to a number of areas of inter^t in 
each university. And, specific contracts, which will enable us to pursue individual, 
proprietary studies for our benefit excl.isively. 

Our corporation stands to benefit in other wavs from these associa*'"ons, as well. 
Oiir.employees will gain valuable education and we hope to benefit iii the area of 
recruiting. 

Already we have begun utilizing the resources of universities. For example, we 
have contracted with the Department of Computer Science at Washington Universi- 
ty in St. l^ouis for a study of high speed data communications. The culmination of 
this study will be a detailed project plan for a set of experiments in high bandwidth 
digital communications. 

We do have some limitations that stand in our way and affect our ability to con- 
duct research activities, both internally and through universities. I would like to 
point out that many of the traditional research and development functions are not 
available to us. , , , « j i _x 

As a Bell Regional Holding Company, we are constrained by the Federal Court 
from certain design and development activities. For instance, we cannot design or 
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develop telecommunications equipment used to transmit communications over our 
network or even the most basic telephones used by our custoniers. 

We applaud the efforts of Congress to ease these restrictioiis on design and devel- 
opment imposed by the Court. If the restrictions are lifted, our activities with uni- 
versities can be greatly expanded. 

I alsowould like to offer the following suggestions concerning the research tax 
credit, Ihese ct^ges, m our opinion, would help promote interaction between uni- 
versities and industry. 

We would like to see the research tax credit as defined in Section 41 of the Inter- 
n^Revenue Code of 1986 extended beyond the 1988 tax year. 

While we applaud the improvement in the credit provided by the 1986 Tax Act, 
ail r^earch peiformed under contract by a university— both basic and applied— 
Should be included m the definition of qualified expense and should be calculated at 
lUO percent Currently, we mav use 100 percent of the expense of basic research 
done by a university m our tax credit calculations, but only 65 percent of the ex- 
pense of applied research. ^ 
TT^^T2^^ also like to see the amount of the credit increased in order to benefit 
United btates technology. However, we realize this increase has to be tempered with 
budget de icit qpncems. 

These cnanges would permit Southwestern Bell Corporation to better utilize the 
resources available m America's universities. 

Thank you for giving me the opporta lity to share our views on this issue. 

Mr. Walgren. Thank you; Mr.. Spicer, very much. And we'll turn 
to Dr. Ames. 

STATEMENT OF DR. DONALD P. AMES, GENERAL MANAGER, 

McDonnell douglas research labs, st. louis, mo 

Dr. Ames. Mr. Chairman, Congressman Buechner, Congressman 
Hayes. I am the General Manager of the corporate research labora- 
tones at McDonnell Douglas. 

..^T ^.^?^y® a statement prepared here. And in the interest of 
tmie I will shorten this up. 

McPonnell Douglas Corporation has collaborated with universi- 
ties smce the early 1960s. This cooperation includes financial sup- 
port m the form of endowed chairs, building fund and general fund 
contributions, scholarships and corporate affiliate programs. 

Dunng the past ten years, McDonnell Douglas Corporation has 
tunded numerous small collaborative research programs with many 
U.b. universities. 

The reports of this collaborative research have been included in 
the annual research and development reports to the Department of 
Defense and the National Aeronautics and Space Administration. 

You should note that that report is a requirement. 

Now I am going to focus on the questions that you ask in your 
letter which was addressed to the corporation. 

The role of state government in fostering a university-industry co- 
operation. State government has a major role in fostering universi- 
ty-industriai cooperation through the funding mechanism. 

Missoun House Bill 1375 passed on April 7, 1982 and amended in 
August 1985 provides one-third of the funding to any university in 
the state for a project approved by the Missouri Board of Curators. 

Tho remaining two-thirds must be contributed by a source other 
than' the state or Federal Government funding agency 

otate-of-the-art facilities, plus a productive faculty are major in- 
gredients for increasing coop- "ative academic industrial research. 
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Jt is imperative that the state government develop procedures to 
augment their federal support for instruments, computers, equip- 
ment and research laboratories. 

Factors causing increase in such academic university coopera- 
tion.r-Although industry performs substantial objective oriented 
research, it recognizes that it. does hot possess all the skills re- 
quired. 

' M.D.C., McDonnell Douglas Corporation, encourages its scientists 
and engineers to open communication channels with academe to 
seek productive collaborations. 

Constrained by obsolete equipment and facilities, the paucity of 
available graduate students, and limited grants and contracts, re- 
search-active faculty have turned to industry to obtain contracts 
and or access to state-of-the-art equipment and facilities. 

Aerospace corporations utilizing independent research and devel- 
opment, IRAD funds, have been urged by DoD and NASA to soek 
acadeniic collaborations to assist universities and to augment their 
IRAD progranis. 

Barriers to expanding cooperation. — There are no overwhelming 
impediments to control or dominate university-industry research 
relationships. 

Given the incentive to enter a particular relationship on the part 
of both parties oiid adequate attention to resolve specific problems, 
the desired collaborations usually are attained. 

The ^eatest academic concern regarding collaborative res**arch 
is publication delays caused by the information protection desires 
of mdustry if a patent is required. 

Since the information propriety is guaranteed for one year after 
publication, this barrier is not a major concern to industry. 

The mcst^ significant impediment to collaboration for industry is 
a deske to perform the research in their laboratories where objec- 
tives iknd performance period can be controlled. 

Another barrier involves patent rights and royalties. Industry re- 
quires license free use for any patent resulting from research 
which was performed completely by academe with industrial funds. 

When a collaborative effort produces the patent, the industrjr re- 
quests an equal split of the royalties with the university; and the 
patent is jointly owned.. 

When a faculty member owns the patent outright, an opportuni- 
ty denied to an industrial scientist, a morale problem occurs. 

Consequently, industry recommends patent ownership by the 
university. 

The final barrier is created by attitudinal factors; These factors 
include philosophy, objectivity, trust, suspicion of motives, and ac- 
complishment-based respect — criteria that companies and universi- 
ties should use in determining whether a partnership would be pro- 
ductive. 

The criteria for pur£.uit of collaborative research include: one, 
identification of general and detailed objectives; two, estimated 
time for completion; three, location for the pursuit of each objec- 
tive; four, identification and availability, and location of facilities 
for performing the work; five, cost estimates; six, identification of 
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When both parties know, what to expect for a mutually agreed 
cost on a stated delivery date and who is to perform each work 
package, then a, productive collaboration 's highly probable. 

Economic impact and coopNeration at the state/national levels.— 
Two examples of success resiiJtmg from university-industry interac- 
tions are the Route 128 industries in Boston and the industries sur- 
rounding Stanford at Palo Alto. 

The development of, and desire for, h^h technology industries 
and research parks in major U.S. cities is testimony for the eco- 
nomic impact of cooperation between industry and universities. 

Evaluation period. — If the relationship involves a continuing pro- 
gram where project objectives do not perturb the research effort 
significantly, then one year is sufficiei 

If the research effort requires megor program modification to 
pursue the desired objectives, then two years should produce re- 
sults. 

How smaller companies can take advantage of University exper-, 
tise. — Small companies located in the same geographic area as a 
rosgor university can interact with faculty by scheduled or un- 
scheduled meetings. 

If a small company is not located near a large university, it can 
request the information on research programs from the Office of 
Small Business Research and Development at the National Science 
Foundation. 

The role of the U.S. government and its agencies in university 
research involving foreign universities, companies and nationals. — 

There are regulations. Those regulations are quoted in my testi- 
mony here. And I will only read the conclusions. Current regula- 
tions are written with general definitions and are subject ^to wide 
and varying interpretations. 

American imiversities seem to be generally unaware of the regu- 
lations for controlling the export of sensitive technologies. And 
there is little government education or enforcement of existing reg- 
ulations. 

There appears to bo a need to review current regulations to see if 
they can be more tightly written. Procedures need to be explored 
which will improve the understanding of these regulations within 
the academic research community. 

Finally, procedures for stricter enforcement of these relations 
need to be evaluated, developed and implemented. 

Thank you. 

[The prepared statement of Dr. Ames follows:] 

Prepared Statement of Dr. Donald P. Ames, General Manager. McDonnell 

Douglas Corp. 

jftesearch relationships between universities and industry have been important 
since the turn of the 20th century. The persistence of these relationships depend 
HP^"noA^"®^^ ® requirement for highly qualified new scientists and engineers. In 
the 1980s, cooperation increased because of the scientific and technologicsQ successes 
of other countries, limited federal research and development budget for universities, 
and their need for new equipment and facilities. Additional impetus for cooperation 
has been provided by high technology requirements in industrial products and serv- 
ices coupled with limited industrial research and development capabilit>. The Na» 
tional Science Foundation has stimulated this cooperation through the formation of 
Engineenng and Science Research Centers at universities. Federal funding for these 
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centers will decrease with time, whereas industrial funding will increase to reach a 
relatively constant budget. 

McDonnell Douglas Corporation (MDC) has collaborated with universities since 
the early 1960s. This cooperation includes financial support in the form of endowed 
chairs, building fund and general fund contributions, scholarships, and corporate af- 
filated programs. During the past ten years, MDC has funded numerous small col- 
laborative research programs with many U.S. universities. Reports of this collabora- 
tive research have been included in annual research and development reports to the 
Department of Defense (DoD) and the National^Aeronautics and Space Admmistra- 
tion (NASA). This effort has contributed to the stature of MDC with DoD and 
NASA. Additional corporate collaboration occurs by employing 1) faculty as part- 
time employees, as consultants* and during sabbatical terms, and 2) graduate and 
undergraduate studentw as paittime employees, summer interns, and permitting 
them to peifonn on^ite advanced degree studies.. Exchange seminars with universi- 
ties are routine and have the objective of opening communication channels to 
search for future collaborative efforts. Close coopeiktion of industrjr and universities 
is indispensable for the efficient creation and transfer of hew kl.' pledge and to 
better train future MDC employees in required critical cUsciplines. 



1. The role of *he State Government in Fostering University-Industry Coopera 
tiofu — 

. State government has a.msgor role in fostering university-industrial cooperation 
through the funding mechanism. Missouri House Bill 1375 passed on April 7, 1982 
and amended in August 1985 provides one-third of the fundmg to any university in 
the state for a project approved by the Missouri Board of Curators. The remaining 
two-thirds of the funds must be contributed by a source other than a state or federal 
government agency. This bill has been the major stimulus for, academic-industrial 
cooperative projects involving Missouri universities. Under this bill, industry, out- 
side of Missouri beneHts. 

State-of-the-art facilities plus a productive faculty are major ingredients for in- 
creasing cooperative academic-industrial research. It is imperative that the 3tate 
government develop procedures to augment Federal support for instruments, com- 
puters, equipment, and research laboratories. Currenuy research-active faculty 
must compete nationally for the limited Federal funds for such facilities. State gov- 
ernment should designate a portion of its university budget for facilities other than 
buildings. These funds are needed for equipment required for research in emerging 
technologies. 

2. Factors Relating to Increasing Interest, Barriers, and Productivity of University/ 
Industry Cooperation.— 

2.1 Factors Causing Increasing Interest in Such Cooperation: 

U.S. industry 13 determined to strengthen its competitive position in the world 
market. Although industry performs substantial objective-oriented research, it rec- 
ognizes that it does not possess al the skills required. If properly motivated, univer- 
sities could augment their research efforts through industry collaboration. MDC en- 
courages its scientists and engineers to open communication channels with academe 
to seek productive collaborations. 

Constrained by obsolete equipment and facilities, the paucity of available gradu- 
ate students, and limited grants and contracts, research-active faculty have turned 
to industrj^ to obtain contracts and/or the access to state-of-the-art equipment and 
facilities. Industry now finds academic scientists willing to perform research on ob- 
jective-oriented projects, thereby incre8f?ing productivity. 

Aerospace corporations utilizing Independent Research and Development (IRAD) 
funds have been urged by DoD and NASA to saek academic collaborations to assist 
universities and to augment their IRAD programs. In fact, some lead DoD/NASA 
laboratories request a report of university-industry j:ollaboration with the required 
annual IRAD Report 

2.2 Barriers to Expanding Cooperation: 

There are no overwhelming impediments to control or dominate university-indus- 
try research relationships. Given the incentive to enter a particular relationship on 
the part of both parties and adequate attention to resolve specific problems, the de- 
sired collaborations usually are attained. 

The greatest academic concern regarding collaborative research is publication 
delays caused by the information protection desires of industry if a patent is re- 
quired. Since the information propriety is guaranteed for one year after publication, 
this barrier is not a major concern to industry. 
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The most significant impediment to collaboration for industry is a desire to per- 
form the research in their laboratories where objectives and performance period can 
be controlled. This realistic barrier occurs only when time is a constraint and simi- 
lar facilities and/or capabilities exist. 

Another barrier involves patent rights and royalties. Industry requires license 
free use for any patent resulting from, research which was performed completely by 
academe with industrial funds. When a collaborative effort produces the pctent, 
then industry requests an equal split of the royalties with the university, and; the 
patent is jointly owned. When a faculty member owns the patent outright, an oppor- 
tunity denied an^industrial scientist, a morale problem occurs. Consiequently, indus- 
try recommends patent ownership by the university. 

The final barrier is created by attitudinal factors. These factors include philoso- 
phy; objectivity, trust, suspicion of motives, and accomplishment-based respect. 
Open to question is whether these factors are root causes or symptomatic.reflections 
of other unidentified barriers. 

2.3 Criteria That Companies and Universities Should Use in Determining Whether 
a Partnership Would Be Productive: The criteria for the pursuit of collaborative re- 
search include (1) identification of general and detailed objectives, (2) estimated time 
for completion. (3) location for pursuit of each objective, (4) identification, availabil- 
ity, and location of facilities for performing work, (5) cost estimates, (6) identifica- 
tion of deliverables plus delivery date, (7) periodic progress reviews, and (8) resolu- 
tion of all potential barriers. When both parties know what to expect for a mutually 
agreed cost on a stated delivery date and who is to perform each work package, then 
a productive'collaboration is highly probable. 

o. Economic Impact and Evaluation Period for University/Industry Relation- 
ships, — 

3.1 Economic Impact of Cooperation at State and National Levels. Two examples 
of success resulting from university-industry interactions are the Route 128 indus- 
tries in Boston and thie industries surrounding Stanf rd at Palo Alto. The develop- 
ment of, and desire for, high technology industries and research parks in msior U.S. 
cities is testimony for the economic impact of cooperation between industry and uni- 
versities. 

3.2 Evaluation Period: If the relationship involves a continuing program where 
project objectives do not perturb the research effort significantly, then one year is 
sufficient If the research effort requires m^'or program modification to pursue the 
desired objectives, then two years should produce results. 

4. How Smaller Companies Can Take Advantage of University ExpertiscSmaW 
companies located in the same geographic area as a m^jor university can interact 
with faculty by scheduled or uniiiheduled meetings. In addition, these companies 
can employ part-time graduate students or faculty to incorporate research into their 
products. If the small company is not located near a large university, it can request 
information on research programs from the Office of Small Business Research and 
Development at the National Science Foundation in Washington, D.C. This office 
will refer the small company to appropriate faculty who are performing relevant 
research. 

5. Role of US. Government and Its Agencies in University Research Involving For- 
eign Universities, Companies^ or Nationals.-— 

5.1 Existing Regulations (selected data): The export of classified technical data, 
i.e., technical data that has been assigned a security classification (e.g., TOP 
SECRET, SECRET, or CONFIDENTIAL) b> an officer or agency of the U.S. govern- 
ment is controlled by the U.S. Department of State or U.S. Nuclear Regulatory 
Commission. Export of unclassified technical data is controlled by Export Adminis- 
tration Regulations — U.S. Department of Commerce, Export Administration. 

5.1.1 Department of State: 

(a) Tecnnical Assistance agreements: Technical Assistance agreement? are re- 
quired for disclosure ' chnical data (CFR 120.2), Technical data includes informa- 
tion in the form of plans, computer software, and documentation associated with the 
design, engineering, development, and production of defense articles. However, tech- 
nical assistance agreemerts are not required for "information concerning general 
scientific, mathematical or engineering principles," 

(b) Exemptions of general applicability (CFR 125,4): One of the exemptions con- 
cerns the disclosure of technical data m the U.S. by U.S. institutions of higher 
learning to foreign persons (none of the exemptions apply to exports to proscribed 
destinations). This exemption is available only if (1) the employee's permanent 
abode throughout the period of employment is in the United States, (2) the employ- 
ee is not a national of a country to wnich exports are prohibited pursuant to para. 
126.1, and (3) the institution informs the individual in writing that the technical 
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data may not be transferred to other foreign persons without the prior written ap- 
proval of the Office of Munitions Control. 

(c) Advisory Opinions (CFR 126.9): Any person desiring information as to whether 
th^ Office of Munitions Control would be likely to grant or deny a license for export 
riay use the informal "Advisory Opinions** procedure. All requests must be in letter 
form. The Department of State specifically states that such opinions are nonbinding 
on the D.O.S. ' 

5.1.2 U.S, Department of Commerce: 

(a) License to export (EAR 379.2): An export of unclassified technical data must be 
made under either a U.S. Department of Commerce general license or a validated 
export license. General licenses "GTDA** and "GTDR*^ apply to specific types of ex- 
ports of technical data. A validated license is required for any export of technical 
data where the aforementioned general licenses do not apply. 

(b) General License GTDA (EAR 879.8): The general license designated GTDA iis 
used to authorize the export of technical data in several categoriesi including scien- 
tific or educational data. This cate^^ory covers all academic institutions and labora- 
tory data ex^pt information that mvolves research under contract related directly 
and significantly to desigUi productioni or utilization, in industrial processes. 

EAR 879.8 also provides for the unrestricted export to any destination of informa- 
tion arising during or resulting from ftmdamental research. "Fundamental re- 
search" means basic and applied research in science and engineering) the results of 
which ordinarily are publidied and shared broadly within the scientific comtiunity, 
as distinguished from proprietary research and from industrial development, design, 
production, and product utilization, the results of which ordinarily are restricted for 
proprietaiy or national security reasons. Paragraphs (c) (2) through (4) of this sec* 
tion provide explicit rules to identify research qualifying as fundamental re- 
search.** This section also states the conditions tmder which university-based re- 
search would normaljy be considered "fimdamental research.** 

5.2 Obeervations: The following comments on current practices are bated on con- 
versations with persons involved in or associated with U.S. universities and their 
research for and with fordgn countries, their entities, or nationals. 

5.2.1 University faculty involved in contract/grant research are generally not well 
informed (if at sol) about pertinent laws and regulations designed to protect sensi- 
tive technologies. 

5.2.2 Their experience and that of others indicates that the relevant USG agencies 
do a very poor job of informing educational institutions of the laws and regulations 
that pertain to contract research done for foreign entities. It is arguable that some, 
if not all, fi^encies make no effort whatsoever to educate tmiversities in this regard. 

5.2.8 A/'significant increase has been observed recently in requests for research 
wrrk from a variety of foreign companies. One source interviewed specifically men- 
^tiuucd Japan as a nugor source of increased business. 

5.2.4 ^^^n asked what procedures tmiversities follow to insure compliance with 
the various laws and regulations attendant to foreign contracts, the sources inter- 
viewed stated that, to a sigxuficant degree, those directly involved in research were 
unaware there were any limitations. Research administration offices simply forward 
contracts with no comment whatsoever about any USG limitations. 

5.2.5 A large number of foreign graduate students are involved with sensitive 
technologies. ThiH occurs in an atmosphere of relatively free exchange of data. S9fl- 
ware, and procedures 'with many of these students returning home upon completion 
of their degree programs. 

5.8 Conclusion: 

Current rep;ulati6h8 are written with general definitions and are subject to wide 
and varying interpretations, i^erican universities seem to be generally unaware of 
the regulations for.controUing the export of sensitive technologies and there is little 
government educa. on or enforcement of the existing regulations. 

U.S. universities are currently conducting research with foreign companies and 
universities. Foreign graduate students are participating in this research and in 
similar research xor U.S. compcmies. The research is being conducted with little 
knowledge of liie regulations which control the export of technical data. A concern 
is that, under current circumstances, research data and knowledge that would not 
be granted export licenses may be leaving the U.S. To the extent that this situation 
is occurring, it is to the detriment of U.S. industry and jobs, and, in the worst case, 
may be impacting national security. 

There appears to be a need to review current regulations to see if they can be 
more tightly written. Procedures need to be explorea which would improve the un- 
derstanding of these regulations within the academic research community. Finally, 
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procedures for stricter enforcement of these regulations need to be evaluated, devel- 
oped, and implemented. 



Donald P. Ames 

Position: General Manager-McDonnell Douglas Research Laboratories (MDRL). 

MDC Distinguished Fellow. 
Education: 1949, Ph.D. Physical Chemistry, University of Wisconsin; 1944, B.S. 
Chemistr3[» University of Wisconsin. 

MDC Experience: Since 1971 Dr. Ames has been accountable for the objective-ori- 
ented research conducted by MDRL. 

1961-1970. Dr. Ames directed and conducted objective-^rienu ^search in low- 
temperature and microwave physics. 

Other Experience: 1956-1961. As a Research Chemist and Scientist for Monsanto, 
Dr. Ames worked on developing gas-liquid chromatographs, measuring particle-fiize 
distribution, and nuclear resonance spe( ^roscopy. 

1964-1956. At DuPont's Savannah River Laboratory, Dr. Ames worked on solvent- 
extraction-process chemistry of uranium, plutonium, and thorium. 

1952-1954. As an Assistant Professor in Pl^ical Chemistry at the University of 
Kentucky, Dr. Ames woriced on ionic conductances in nonaqueous solutions. 

1950-1952. At Loe Alamos Scientific Laboratory, Dr. Ames worked on determining 
fission products, bomb yields and efficiencies, and the disintegration schemes of 
short-lived fission products. 

1946-1950. At the University of Wisconsin, Dr. Ames studied the kinetics of iso- 
topic exchange between sulfur-containing anions. 

1944-1946. While in the Special Engineering Detachment Corps of Engineers, U.S. 
Army, Dr. Ames worked on the solution chemistry of Ra, U, Np, Pu, and deter- 
mined the half-life of Ra by alpha counting. 

Memberships and Honors: Dr. Ames is a member of the Combustion Institute; 
American Physical Society and its Chemical Physics, High Polymer and Solid State 
Divisions; American Chemical Society and its Physical Chemistry and High Polymer 
Divisions; Society of Engineering Science; Sigma Xi (honorary research society); Phi 
Eta Sigma, Phi Beta Kappa, Phi Kappa Phi and Phi Lambda Upeilon (academic 
hpnoraxy societies); Missouri Academy of Science; American Institute of Physics Ad- 
visonr Committere on Corporate Associates, 1977-1980 and 1982-1985. He received 
an Honorary Doctor of Laws Degree from the University of Missouri-St. Louis in 
May 1978 and is Listed in Who's Who in America, 42nd through 44th Editions, 
1982-1987, and American Men & Women of Science, 9th (1955) thorugh 16th (1984) 
editions. 

Publications: Dr. Ames has authored or co-authored 37 scientific papers in the 
journals of discipline societies. 

Mr. V"algren. Thank you very much, Dr. Ames. 
Mr. S'igley. 

Mr. Srigley. Thank you. 

STATEMENT OF RICK SRIGLEY, EXECUTIVE VICE PRESIDENT 
AND CHIEF OPERATING OFFICER, INVITRON, 3T. LOUiS, MO 

Mr. Srigley. Thank you, Mr. Chairman, Congressman Buechner, 
Congressman Hayes and members of the staff. 

My name is Rick Srigley. I am Executive Vice President and 
Chief Operating Officer of invitron Corporation located here in St. 
Louis—thank you. 

I v/ould like to convey my appreciation for the opportunity to ad- 
dress the subcommittee on a topic of great interest to companies 
such as ours, and a great interest to the United States. 

Invitron was formed as a result of a partnership between Mon- 
santo Company and Moshe Alafi, an individual who has been dy- 
namically mvolved in the start up of a number of successfuUy-— 
successful technology based companies. 

Since its inception just three years ago, Invitron has grown rap- 
idly. We now have nearly 200 employees and are one of the world s 
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leaders in the manufacture of pharmaceuticals resulting from bio- 
technology. 

We are, however, stilljn a tenuous stage of our development. 
This subcommittee has heard testimony this morning from a 
number of organizations. 

My participation is that of a representative of a small technology 
based company. Invitron has two major areas of endeavor. 

The first is a manufacturer of biological pharmaceuticals for a 
broad mix of companies encompassing established pharmaceutical 
houses, as well as the burgeoning biotechnology industry. 

We are developing a strong international business base. Approxi- 
mately one third of our clients are European or Japanese compa- 
nies. 

Our gecond area of interest is in the development of the number 
of potentially important products in collaboration with other com- 
panies or academic institutions. 

These include second generation tissue plasminogen activator; a 
parathyroid imaging , antibody; recombinant Factor VIIIc for the 
treatment of hemophilia; and a novel— and a number of novel, nat- 
urally-occurring products such as these. 

These programs are in various stages of development. Two evolve 
from collaborate >n8 with other companies. The rest came about as 
the result of collaborative research with scientists at several uni- 
versities. 

Invitron is a research intense organization. In 1987 we spent 34 
and a half percent of our total expenses— over $3 4 million on re- 
search and development. 

A simiflcant percentage of those expenses were related to out- 
side collaborations with U.S. academic institutions. 
^ In his remarks. Dr. Moore mentioned the Small Business Innova- 
tive Research program. We have been fortunate in that several of 
our coUaboratior s have qualified for grants under the SBIR pro- 
gram. 

In our experience this is an example of a federal program which 
works well and accomplishes its ir' ended mission. While we are oc- 
casionally dismayed by the amoiiit of time and internal resources 
necessary to apply for and maintain the grants and the timing re- 
strictions imposed on the research by the mechanics of the grant 
process, we are hearty advocates of the program. 

In the two years that we have been participants, the program 
has assisted us to support the work of top local scientists at Wash- 
ington University and the University of Kansas. 

In the past year we have submitted several additional SBIR ap- 
plications which, if funded by NIH, will provide financial assist- 
ance to support work of scientists at Northwestern University, as 
well as continued work with Washington University. 

The cooperation which exists today between researchers in uni- 
versities and industrial organizations is unprecedented, not only in 
its scope but also in its spirit. 

We believe that the SBIR grant program is a clear example of 
how the Federal Government can encourage closer ties between in- 
dustrial and academic researchers and directly benefit both. 

We intend to continue and, if possible, broaden our participation 
in that program. 
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. A second way in which the Federal Government could positively 
impact the collaboration between industry and academia is by pro- 
moting the international adherence to laws regarding the protec- 
tion of intellectual piroperty. 

Concerns have been expressed regarding the possibility that the 
advantage that the United States now holds in biotechnology might 
be erodeii as a result of the flow of scientific knowledge from the 
U.S. to other countries. 

We believe that this is a real problem. Japan, partic 'nrly, has 
been forthright in its proclamation that biotechnolcHjy is ^eld in 
which it intends to excel. 

^ That is a formidable challenge, but the answer to the challenge 
IS not, in our opinion, to slow down discovery by stifling the scien- 
tific process or the exchange of knowledge on an international 
level. 

Rather, it lies in the prompt recognition of unique accomplish- 
ment and the reward of that accomplishment by the granting of 
patent protection, and the aggressive enforcement of that Protec- 
tion. 

Patents are the life-blood of small comparues, as well as laige 
corporations. They apply as well to the products of university re- 
search. And through licensing they provide a way for the fruits of 
collaboration between industry and academia to he fairly allocated. 

But to be eflective, the enforcement of patent protection must 
cross national boundaries. This is an activiity on which we in indus- 
try mu£^ rely upon the Federal Government to take the lead. 

If the United States is to retain its edge in this extremely com- 
petitive field— an edge, by the way, which really does exist— U.S. 
c^TTipanies must be permitted to apply their technology to the ex- 
puAision of their markets on a world-wide basis without fear that 
they will lose that technological property, which is often the very 
essr-'-ce of their existence. 

V-^ increase in intellectual cooperation between industry and 
uniy.'-^ities is not, in my opinion, an indication that the nature of 
t*,j research going on in universities is changing. 

In the field of biology, much of it consists of very basic investiga- 
tions in cell biology, immunolo^ and molecular genetics— the kind 
of basic research which has traditionally been the mainstay of uni- 
versity science programs. 

One important characteristic conferred by the tools of biotechnol- 
ogy IS the rapidi^ with which basic science can be transformed 
into applied science. 

Today's discovery at a genetic level can be utilized rapidly, often 
within months, to coax new products out of cells. 

This immediacy of application can create the illusion of decreas- 
ing the amount of '^tisic science being done. However, I don't be- 
lieve that to be the case. 

In fact the shortening— excuse me— thp shortening of the time 
line between discovery of basic principles and the application of 
those principles makes it possible for small companies such as Invi- 
trpn to support basic science within universities with the likelihood 
of deriving a return on the investment in a time frame relevant to 
a start up compan3'. 



ERLC 



65 



In the absence of a reasonably short recovery period, it is unlike- 
ly that small companies could afford to make such investments; 
and, the support of university research would be more likely to 
.remain in the province of large, highly capitalized companies. 

As to the question of how small companies might take advantage 
of university expertise, I believe the opportunities are many. 

Even though we are a relatively young company, we see a great 
deal of interest on the part of university researchers in working 
with us. 

Whether it's real or not, the feeling sometimes exists that things 
happen quicker in a small company and that the impact of an indi- 
vidual, or a single project, may be greater. 

We are considering progranw? which would afford talented uni- 
versity students an opportunity to work on specific problems in 
their field of interest, either within the university setting, or as a 
part of a work study program within Invitron. 

These might be projects of a basic nature, but they could just ai* 
well be investigations into a novel aspect of manufacturing technol- 



manufactiiring ba^e for high technology products, such a program 
could have both short term an'^ long term benefits. 

The presence of a grant system to partially off-set the cost of 
such a program would be particularly helpful to a small company 
such as ours. 

In simimary, I believe that the active encouragement of interac- 
tion between American industry and university research centers by 
the federal and state governments is to the country's advantage. 

More ways should be sought to support such programs and even 
expand them beyond the typical research collaboration. Thank you. 

[The prepared statement of Mr. Srigley follows:] 

Mr. Chairman, my name is Rick Srigley. I am Exec. Mve Vice President and Chief 
Operating Officer of Invitron Corporation located i ^re in St. Louis. Td like to 
convey our appreciation for the opportunity to address the subcommittee on a topic 
of great interest to companies such as ours and of great importance to the United 
States. 

Invitron was formed as a result of a partnership between Monsanto Company and 
Moshe Alafi, an individual who has been dynamically involved in the start-up of a 
number of successful technology based companies. Since its inception just three 
years ago, Invitron has grown rapidly; we now have nearly two hundred employees 
and are one of the world's leaders in the manufacture of pharmaceuticals resulting 
from Biotechnology. 

We are still in a tenuous stage of our development. This Subcommittee will hear 
testimony today from a variety of organizations. My participation is that of a repre- 
sentative of a small technology-oriented company. 

The Company has two major areas of endeavour First is the manufacture of bio- 
logical pharmaceuticals for a broad mix of companies encompassing established 
pharmaceutical houses as well as the burgeoning biotechnology industry. We are de- 
veloping a strong international business base. Approximately one-third of our cli- 
ents are European or Japanese companies. 

Our second area of interest is the development of a number of potentially impor- 
tant products in collaboration with other companies or academic institutions. These 
include a second generation tissue plasminogen activator for the treatment of coron- 
oary thrombosis, a parathyroid imaging antibody which would help physicians to 
locate a patient's parathyroid glands prior to surgery, recombinant Factor VIIIc for 
the treatment of hemophilia, a novel and naturally-occurring antibiotic agent de- 
rived from white blood cells, a protease inhibitor having potential uses in the trr^t- 
ment of clotting disorders and cancer, monoclonal antibodies having potential uf e in 
the treatment of a number of diseases. These programs are in various stages r f de- 
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velopment Two of these projects evolved from collaborations with other companies, 
the rest came about as a result of collaborative research with scientists at several 
umversities. 

Invitron is a research-intense company. In 1987 we spent 34.5% of our total ex- 
penses, over 3.4 nullibn dollars, on research and development. We project that 
numoer to exceed 5.5 million in 1988. A significant percentage of our research ex- 
penses were related to outside collaborations with U.S. academic institutions. 

We have been fortunate in that several of our collaborations have qualified for 
grants under the Small Business Innovative Research (SBIR) program administered 
by the National Institutes of Health. In our experience this is an example of a Fed- 
eral program which works well and accomplishes its intended mission. While we are 
occasionally dismayed by the amount of time and internal resources required to 
apply for and maintain the grants, and the timing restrictions imposed on the re- 
search by the mechanics of the grant process, we are hearty advocates of the pro- 
gram. In the two years that we have been participants, the program has assisted us 
to support the work of top level scientists at Washington University and the Univer- 
sity of Kansas. In the past year we have submitted several additional SBIR applica- 
tions which, if funded by NIH, will provide financial assistance to support work of 
scientists at Northwestern University as well as continued work with Washington 
University. ^ 

The cooperation which exists today between researchers in imiversities and indus- 
trial organizations is unprecedented not only in its scope, but also in its spirit. We 
believe that the SBIR grant program is a clear example cf how the federal govem- 
ment can encourage closer ties between industrial and academic researchers and. di- 
rectly benefit both. We intend to continue, and if possible, broaden our participa- 
tion. ^ 

A second way in vrhich the federal government could positively impact the col- 
laboration between industry and academia Li by promoting the inteinational adher- 
ence to laws regarding the protection of intellectual property. Concei-s have been 
expressed regarding the possibUity that the advantage that the United States .now 
holds m Biotechnology might be eroded as a result of the flow of scientific knowl- 
edge from the U.S. to other countries. We believe that this is a real problem. Japan 
particularly has been forthright in its proclamation that Biotechnology is a field in 
wh ch It intends to excel. That is a formidable challenge, but the answer to the chal- 
lenpv IS not in our opinion, to slow down discovery by stifling the scientific process 
or the exchange of knowledge on an international level. 

^Il^^r ^ ^ prompt recognition of unique accomplishment and the 
reward of that accomplishment by the granting of patent protection and the aggres- 
sive enforcement of that protection. Patents are the life-blood of small companies as 
well as large corporations. They apply as well to the products of university research 
and, through licensing, they provide a way for the fruits of collaborations between 
md^istry and academia to be fairly allocated. But to be elective, the enforcement of 
patent protection must cross national boundaries. This is an activity on which we in 
industry must rely upon the federal government to take the lead. If the United 
u- u ^ n ^® ^ extremely competitive field— an edge by the way 

which really does exist— U.S. companies must be permitted to apply theiv techn'-'> 
gy to the expansion of their markets on a worldwide basis without feto* that they 
will lose that technological property which is often the very essence of their exist- 
ence. 



^ The increase in intellectual cooperation between industry and universities is not 
in my opimon an indication that the nature of the research going on in universities 
IS changirg. in the field of biol<)gy much of it consists of very basic investigations in 
cell biology, immunology and molecular genetics— the kind of basic research which 
has traditionally been the mainstay of university science programs. One important 
characteristic conferred by the tools of biotechnology is the rapidity with which 
basic science can be transformed into applied science. Today's discoveries at a genet- 
ic levelcan be utilized rapidly, often within months, to coax new products out of 
celL-. This immediacy of application can create the illusion of decreasing the 
amount of basic science being done, however I don't believe that to be the case In 
tact, the shortening of the time line between dicovery of basic principles and the 
application ot those prindples makes it possible for small companies such as Invi- 
tron to support basic science within Universities with the likelihood of deriving a 
return on the mvestment in a time frame relevant to a start up company. In the 
absence of a reasonably short recovery period it is unlikely that small companies 
could afTord to make such investments and the support of universily research would 
be more likely to remain in the province of large, highly capitalized companies. 
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As to the question of hew small companies might take advantage of university 
expertise, T believe the opportunities are many. Even though we are a relatively 
young company, we see a great deal of interest on the part of tmiversity researchers 
in working with us. Whether its realtor not, the feeling sometimes exists that things 
happen quicker in a small company and that the impact of an individual or a single 
project may be greater. We are considering programs which would afford talented 
university students an opportunity to work on specific problems in their field of in* 
terest either within the university setting or as a part of a work-study prograhx 
within Invitron. These might be projects of a basic science nature, but they could 
just as well be investigations into a novel aspect of manufacturing technology. 
Given the current emphasis on upgrading the United States' manufacturing base 
for high technology products, such a program could have both short tenr and long 
term benefits. The presence of a grant ^stem to partially offset the cosl if such a 
program would be particularly helpful to a small company. 

In summary, I believe that active encouragement of interaction between Ameri- 
can industry and university research centers by the federal and state governments 
is to the country's advantage. More ways should be sought to support such prc^rams 
and even expand them beyond the typical research collaboration. 

Mr. Walgren. Thank you, Mr. Srigley. Appreciate that testimo- 
ny. 

Turn to Mr. Buechner. 

Mr. Buechner. Yes, Mike, what are we — we debate quite a bit in 
our committee on the relationships of limitations on, say, foreign 
participation in some of these research partnerships. 

What dc we as a— I guess you cui do it as corporate or as coun- 
try—but what do we have to lose by limiting the access of foreign 
participation — foreign corporations to take part in these research 
partnerships? 

Dr. Montague. Let me see if I can answer your question through 
an example that comes directly from Monsanto. 

Our second largest research partnership ?s with Oxford Universi- 
ty in the United Kingdom. And this has htien a very fruitful partr 
nership for us where we are doing research in the carbohydrate 
moieties that decorate proteins— that are attached to proteins. 

And we think that these particular carbohydrate moieties influ- 
ence the activities of important proteins. And knowledge about 
that on a fundai^iental level may lead to drugs that treat varioip. 
immune system disorders, for example. y^^^^"^ 

If we were in the United States to limit access of foreign compa- 
nies to universities in America, then it would only be fair for those 
foreign countries to limit access of a company like Monsanto to 
their universities. 

And we think that that woald only result in bad things for both 
parties concerned. 

But the key word here is stilJ fairness. It's critical that there be a 
mutual reciprocity, an exchange, so that just as we talk about open 
economic markets, we talk about open knowledge markets, so that 
we have access to the knowledge base that foreign universities 
offer, and they have access to ours. 

We think that their— that kind of exchange will breed useful 
products that benefit people throughout the world. 

Mr. Buechner. One further question for you. Doctor. And 
that's — on page 3 of your prepared testimony you note that Mon- 
santo spent, roughly, $625 million on R&D. 

For the record, could you submit some figures on how much of 
the $625 million was direct R&D versus what percent represents 
Federal contracts or subcontracts? 



71 



68 

Dr. Montague. I don't have those numbers with me, but general- 
ly, Monsanto— very, very little if any of our research budget is fed- 
erally fimded. 

Mr. BuECHNER. So— then obviously the $15 to $20 million spent 
on university research by Monsanto -vould reflect the fact that just 
a small amount is Federal? 

Dr. Montague. Lideed. A small amount, if any. 

Mr. WaijGREN. Thank you; Mr. Hayes? 

Mr. Hayes. The point which is so dramatic in the testimony is 
one that we hear over and over again. And it is one when v ii. at- 
tempt to convert that into action we run up with the resistance of 
slogans and catch-words. 

It would be most damaging if we were to take the valid points 
that you make r^arding the free and open access of intellectual 
markets, just as markets of commerce, and somehow pervert that 
mto the word protectionist. 

I am so tured of listening to this kind of testimony from irate 
people, and then in the political circle get confronted with a word 
that's 50 years e!d. 

Fifty years ago we did not have this kind of a limited market 
access. You are sitting here not on a political basis, not on wanting 
to reduce this to parties' confrontatio os, but telling us of basic feel- 
mgs within our own system. 

One, with the dissemination of inforination— not having graduate 
students even know what the law is, and therefore having no idea 
if they can violate it. 

OnL talking about Oxford being open to America; America being 
open to Oxford— but in the next paragraph, Japan being closed to 
this country; this country being wide open to Japan. 

Another one here referring, back in the Bell System, to this 
same problem, basically, with the inability to sell in some markets. 

Whereas, then through a limitation of confusion, total disarray 
and breaking the Bell System, we end up with a less functional— 
not more functional. 

And what all of them mean is, we do not understand the nature 
of our competitor. We think of it in terms of America competing 
with America— and that is not the case. 

If America had General Motors, and Citicorp, and Princeton all 
owned by one big company, that would be an equivalent. And we 
have got to understand that a technological transfer area in which 
you are dealLag, or in the trade and commerce area, that we are 
not dealmg with the image of us m another place on the globe. 

We are dealmg with a different system in which case small busi- 
ness IS totally out of the picture. And the consequences of whi^h is 
we end up not with, as m my state alone, 300 banking institu..bn8, 
but a n^or company and m^or entity on the globe where 7 banks 
are the entire financial institution. 

Those are the kinds of comparisons in which this must be 
framed. And I suggest that the way we approach it is not with a 
rhetoric, m a political atmosphere, but here m these committees 
where the Jack Buechners and Jimmy Hayes can work together on 
confrontir»g trade issues without them erupting mto a political 
debate and political forum. 
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So you've got to keep coming to arm us with the specifics with 
which we must act legislatively, instead of getting into the political 
arena. 

However, this afternoon in Iowa I will return to the political 
arena — ^[Laughter.] 

And then will delight in being able to take , some of the things 
you have said and use them as examples. 

I do appreciate your coming and we are indeed very much frus- 
trated. 

We need the guidance specifically to be able to react to these 
marketing conditions. This is an overwhelming burden for this 
country, but it's one that does not fit 30 second television commer- 
cials. 

Thank you. 

Mr. Walgren. Thank you, Mr. Hayes. 

Any comments that the panel members would like to make? 

Let :ne ask the— how the patent sj^tem works in this, with re- 
spect to who holds it. And as I understand it. Dr. Ames, you said 
the university ought to hold the patent; and I think that is consist- 
ent with Monsanto's testimony. And apparently compani^ go for- 
ward in one — individual ways. 

But is it a problem of who holds the patent? 

Dr. Montague. It hasn't been a problem in the sense that we 
worked out that agreement, for example, with Washington Univer- 
sity. 

Mr. Walgren Now is that because in pharmaceuticals there 
may be an agreed upon royedty or a traditional royalty that might 
not apj ;y in other areas? 

How do you work out the licensing compensation? 

Dr. Montague. That's worked out on an individual basis with 
each university that we work with, and depending upon the kinds 
of funding that we do. 

I think the key thing here is that universities in the past have 
not always been as sensitive to patent and protection issues as they 
might have been. 

I think that the whole rise in biotechnology has increased this 
awareness of the importance of intellectual property— and protect- 
ing intellectual property. 

Our patent and liceusing system is our key method for doing 
that. So the university must participate in that key method. 

Mr. Walgren. But why would the comfort level be with the 
patent lying with the university, rather than the other way 
around? 

Dr. Ames. Well, in the case at McDonnell Douglas, when we— 
when all our research is done at the university with industrial 
money, what we ask for is a license free use of that patent. 

And the university then is permitted to use the patent and to 
sell that patent elsewhere. Where there is collaborative research, 
where we are doing part of it and the university is doing part of it, 
then we both hold the patent; we are both co-signers on the patent. 
And we share down the middle on that. 

What my problem-r-what our problem is at the corporation is 
when universi*'ies like, for example, the University of Illinois at 
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CJhampaign, where the professor, who is in collaboration with in- 
dustrial money, gets the patent. 

That causes problems. It causes morale problems with our re- 
searchers who do not like to collaborate with that kind of an envi- 
ronment. 

See, the xmiversity should own the patent outright, if you see 
\\ hat I am saying. 

Mr. Walgben. I see. So you are sort of saying, give us a situation 
v/-s a another individual does not hold the patent, but an institu- 
tjou — that seems to enable people to work together — - 

Dr. Ames. And where you share on colla£)rative efforts, you do 
part of it, and the university does part of it. That is the way the 
Federal Government works on contracts— where you have a con- 
tract with, say, an Air Force— a laboratory— and they go out and 
seek the patent. Thai you share on that patent. 

Mr. Walgren. Mr. Srigley, I was interested in your saying that 
in your situation the SBHl program has been helpful in involving 
university researchers. 

Is that— that must be — particularly because the area that you're 
in. Because isn't the program itself sort of designed to have the 
small business doing the research? 

Mr. Srigley. I suspect that is true. As I mentioned, we are a very 
research intense organization. Most of the revenues for the Grst 
couple of years of our existence came from research work. 

And I suspect that w^^would say it is true, that if it may be a 
situation where most of our activities evolve around areas that are 
frequently quite basic in the science, that that's where the grant 
would come into our activities. 

Mr. Walgren. How would you weight the interest of companies 
in going into this kind of thing as an enrichment thing for their 
employees, either because of the interest that an employee would 
have in having contact with a university effort — a university envi- 
ronment — or the ability to in\'olve people with your companies that 
you think in the^ Jong run are going to turn out— but particularly 
graduate students— at that point— would turn out to be good pros- 
pects for you. 

Can you weigh how much of this effort is out of interest of the 
company in the product that might come, and how much is the in- 
terest of the company in the interpersonal interaction and poten- 
tial that lies down that road? 

Mr. Srigley. I would suggest that something in the order of per- 
haps 40 to 60 percent revolves around the benefits other than prod- 
ucts. 

And those are often times not real tangible things. The opportu- 
nity, for instance, to work closely with research people who are 
tops in their field is a superb opportunity. 

The opportunity to utilize very good researchers as part of the 
peer review process in the scientific organization— also very useful. 

The opportunity to just sit down and bounce ideas up— people 
who are very good at what they do— is another. Clearly, the possi- 
bility that some of those talented people, when they decided that 
they were ready to leave academia, would'see your company >3 a 
good place to spend some time is another advantage. 
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And it is a very powerful one because it provides a way of seat- 
ing the company with talented individuals— and obviously there is 
an interest that is veiy lai^e in tenhs of — r 

Mr. Walgren. But that can be particularly interesting for the 
telephone company as is under the preseat circumstances. 

Mr. Spicer. Yes, I think he stat-^d it very well. We have a liaison 
pr(^ram where we basically havi an arrangement with universi- 
ties where we don't have any product that we get back, or service. 

We just imderstand what their technology is, and we learn about 
their competence and learn about their graduate students. And 
then, depending upon that is ar inteUigeace gathering situation, 
and we find out there is some pa jticular area that we want to deal 
in. ,Then we would do it on a particular contract basis. 

We think that is an excellent program. 

Dr. Ames. We at McDonnell Douglas have an active seminar pro- 
gram where we bring in university professors, and both the senior 
professor — the associate professors— and even assistant professors, 
or post-docs, to pass information on. 

And we then have an information exchange in a particular area 
to see if there isn't some collaboration that can be begun. And 
that— we have been doing that for some time. 

Mr. BUECHNER, Would the gentleman yield? 

Mr. Walgren. Yes. 

Mr. Buechner. Have any of you had a particular university that 
you were interested in dealing with just ^ell you flat out they did 
not wan.t to deal with industry cooperation? 

Dr. Ames. We have, but not in the past five years. 
^ Mr. BUECHNER. Is that cause you made fighters and bombers? Is 
that the reason? 

Dr. Ames. Probably, probably. Although I do not really know the 
reason. 

Mr. Walgren. What lies behind your emphasis. Dr. Ames, on 
doing the research in the private facility and Monsanto's approach 
which apparently encompasses conductmg their research more on 
university grounds? 

Dr. Ames. Well, in my statement, what I referred to there is 
when the facilities are equal and when you have a time restraint, 
then industry usually wants to do that research in-house, rather 
than farming it out. 

Where there are unique facilities and where there is not a time 
constraint, then we do not have any objection to that. 

Dr. Montague. It depends, to some extent, on the type of re- 
search that you are undertaking and in terms of the objectives that 
you are trying to reach. 

Monsanto is extremely fortunate m that we haire one of the 
world's highest quality medical schools, Washington University, 
within ten miles of our main campus. 

And that geographical proximity is enormously helpful in estab- 
lishing such partnerships. 

But there are other factors v/hich have to be taken into account. 
There are simply som kinds of collaborative or partnership funda- 
mental research that are much better done in a university environ- 
ment with close contact with actual— an actual medical school and 
a clinic. 
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Mr, WAijORBiN. Verycgood. 

Well, okay. Well, thank you all very much for being a resource 
to us. We appreciate the points you made. And I look forward to 
having some contact with you in the future. 

Thanks very much. 

Mr. BuECHNER. Thank you, gentlemen. 

\STATEMENT OP DR PHILIP NEEDLEMAN, HEAD, DEPARTMENT 
OF PHARMACOLOGY, WASHINGTON UNIVERSITY, ST. LOUIS, MO 
Dr. Needleman. Thank you. 

I think my utility to the panel night be that I am at the level of 
a university industrial interaction, at the level of a bench scien- 
tist—and you could see the perspective of a faculty member in- 
volved, and what has turned out to be, we think, a very successful 
program. 

I divide my comments into three parts because much of this 
started with anxieties about the changing missions once a universi- 
ty might be engaged in an industrial prop*am. 

So I have conmients about the imiversity perspective and its ob- 
jectives, of what I believe industry is interested in, and then finally 
the specifics of our university-industrial interaction with specific 
examples that might give you insight into how it works. 

In terms of a university objectives— a university, in my opinion, 
has two inseparable missions. That is, teaching and discovery. 

A great university— and I have spent my life at Washington Unir 
versity, so to me that is a great university— builds an environment 
that attracts scholars infected with the joy of learning, with teach- 
ing, and discovery. 

Thus, a university and its faculty should ideally pass onto its stu- 
dents the pleasures of learning. That really has to be satisfied; and 
the quest to understand; and, most of all, a willingness to turn over 
new rocks in discovery. 

I, myself, have trained thousands of medical students in the 
second year curriculum of the Washington U. Medical School. And 
in my own laboratory I have trained over 50 post-doctoral, pre-doc- 
toral fellows, and people on sabbatical from all countries in the 
world— from many countries. 

What I have learned as the mentor is the best that I can do for a 
student is open their eyes to the potentials of science. 

Students, whether they are pre-doctoral or medical students or 
post-doctoral fellows, must share their inhibitions; and mentor, as 
an institution, must reward intellectual risk. 

Washington University has the great fortune and the adminis- 
trative enlightenment to have built and nuiiured an environment 
for scholars and students to flourish. 

They have a criil'^al mass of expertise. They have a wide diversi- 
ty of expertise which allows for advice and collaboration and en- 
richment of everyone's particular experiments. 

By my bias, in many ways— it is the right place, at the right time 
to do discovery research. 

There is, however, one important perspective about the conduct 
of research, medical research, in the university at this time. 

And I think *^hat is worth developing. 
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While academic institutions provide the intellectual environ- 
x.w.aty and that is critical, it is the individual scientist who must 
generate the source of support funds to carry out his investigative 
activities. 

Universities are not in a position to fund research. It is outside 
suTOort to medicaJ research that carries out these activities. 

These derive from competitive applications,, especially to the Fed- 
eral Government and especially, in most cases,.to the National In- 
stitutes of Health; and, to a much lesser extent, those funds derive 
from either private foundations or from industries. 

The great advantage of the system in this country is that re- 
Sx'^arch fiinds» external of the university and external of a single re- 
search czar, have.given American scientists the freedom and oppor- 
tunities to 'be individually creative; and, that approach is not 
matched elsewhere in the world. 

However, implicitly, that means that the bulk of academic re- 
search in this country is an individual laboratory enterprise. 

While collaborations between laboratories throughout a universi- 
ty arise, and there is a high iJvel of exchange of ideas and method- 
ologies, the rarity is the ability for team research and mobilization 
of personnel and resource around a single discovery. And that is 
what might differ from other countries. 

Now for more advantage, the industrial approach and objective — 
and here Tfocus on my experience about the drug industry and the 
chemical industry— is that development and commercialization of 
therapeutic entities should be generated for the alleviation of dis- 
ease processes. 

Enlightened drug cow anies make a substantial investment in 
research, but only a small fraction of that is in discovery research. 
And the largest fraction of that is in development. 

The forte of university research is discovery, while I believe the 
forte of industrial research is development. 

While academic institutions nurture this discovery, as I have in- 
dicated, they can mobilize to quickly champion a discovery through 
its development and, in the case of drugs, for the benefit of the pa- 
tients. 

It is only industry that cojild make the effort in terms of the syn- 
thesis of many analogues; or the post-discovery applications to vari- 
ous disease; or actually even the investments that are necessary to 
find if new" drugs could be safe in animals and ultimately could be 
safe for use in patiento; and, finally, proof of efficacy. 

Now, once a drug is identified or once a primary discovery is 
made, it takes an enormous investment by industry for the devel- 
opment of that drug, which usually means the expenditure of mil- 
lions of dollars in more research ijfforts, all performed after an ini- 
tial discovery. 

So we have two separate institutional postures. No^7 I would 
focus on the interaction of these two institutions. 

In terms of health care, unfortunately, past history was that uni- 
versities and drug companies were largely uncoupled. 

The coinaf^e of success of university research was discovery and 
not development. 

I had emphasized that the liaison — the information transfer from 
a vniversity to a company, or conservative institutional attitudes, 



ERLC 



74 

in a fundamental lack of recognition and resjpect of what could be 
accomplished by such a joint effort, precluded unique opportunities 
for advancement. 

Rather than delve into generalities, I would now like to focus on 
some aspects of the Washington U/Monsanto agreement which you 
have heard something about. 

^ It began in 1982 largely as a reflection of the needs of the institu- 
tions at that time. In 1982 Monsanto was interested in expanding 
into health care as a natural compliment to its chemical activities. 

In Washington University, the faculty viewed an agreement as a 
novel source of funds for a blossoming area of science. While many 
of the faculty participated in the scoping of the agreement, there 
were two special people in that regard: one, Howard Schneiderman, 
who is not here today, and the other is David Kipnis. 

Their personalities and individual commitment was really 
what — this all brought up the institutional barriers and made this 
a working agreement. 

Few of us at that time had the foresight to visualize the enor- 
mous advantages that would accrue from the marriage of our tech- 
nologies while still p'-eserving the traditional missions of both of 
our institutions: 

So it was not just funds for research and possible new patents for 
an industry that was the result of this. 

Briefly, the program is quite simple, and I will encapsulate it in 
a moment. The funds are basically for research grants for the fac- 
ulty. 

It is reviewed annually by a panel of ten scientists— five from 
Monsanto, five from Washington University. It is purely done on 
scientific merit. 

If a grant is successful, it is funded for three years, and it is sub- 
ject to our traditional renewal mechanisms. Our ways in the begin- 
ning about— that there was such a difference in the science as ex- 
pected in the university and industry actually quickly disappear. 

The faculty is only interested in funds for discoveries. And Mon- 
santo, largely because they are a unique understanding of what, a 
university should be, patiently allows that science to develop. 

Their 'patience was quickly rewarded; and, since 1982 and the 
five and a half years since that agreement, there are over 50 
awarded or pending patents from the discoveries just from that 
agreement alone. 

These grants are for three years. They are subject to and follow 
the model of the NIH. So a discovery that leads to a patent is 
awarded to the investigator; and, what might be unique is the uni- 
versity position that royalties, should they accrue from a patent 
that arise from this, are signed over to the university. 

And in that program a portion of royalties that would be gener- 
ated would go to the medical school, to the department and to the 
laboratory; but, not the pocket of the discovery. 

So our commitment was for the reinvestment of facilities back 
into the university and back into the laboratory efforts. 

Finally, a world clas«? outside review committee is convened 
every three years, spec* ally given the charge: has the university 
diverted its noimal misoion; have students or post-docs been inap- 
propriately used in programs; has the industry gotten their 
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money's worth as opposed to putting funds into research and devel- 
opment? 

And we believe our program has become a model. 

The last.points I would like to make are my own personal experi- 
ences with the program to give you insight at the level of a bench 
scientist. 

My laboratory observed in about 1983 that rat hearts contained a 
protein that exhibited a number of unique biological properties, in- 
cluding the abUity to lower blood pressure and to control kidney 
function. 

It is immediately apparent that this agent has high therapeutic 
potential in controlling salt and water metabolism in blood pres- 
sure. 

In other words, it directly was involved in such disease entities 
as high blood pressure, heart failure and kidney disease. 

This then became the basis of a grant application that I put into 
the Washington University/Monsanto agreement which was re- 
viewed and funded within three months' time. 

CoUaborc ive actions began between my laboratory and the mo- 
lecular biology program at Monsanto, then in Creve Coeur. 

In six months' time we isolated from 14,000 rat hearts enough 
material— about a microgram and a half— about the equivalent of a 
grain of salt— enough material to elucidate the structure, to purify 
it, and then to chemically manufacture :t. 

So then we stopped dealing with the trivial amounts that could 
come from an enonnous extraction of tissue to large amounts of 
material that could begin to be used in funivological testing, in tox- 
icity, and ultimately in, hopefully, in clinical trial. 

Clearly, neither institution alone could have constituted that un- 
dertaking. In the subsequent use, new analogues— that is, mimics 
of the natural hormone have been prepared. 

We have discovered new biologies of this program— of this hor- 
mone— and we have studied its role in a variety of human disease 
states. 

Many of these discoveries happen quickly because there was a 
clear commitment from both institutions that this would work. In 
fact, eventually there .were 48 people both from the medical school 
and Monsanto engaged in these projects. 

Now subsequent to that time, Monsanto purchased Searle as the 
developmental arm. And many of us believed it accelerated their 
plans for development because initially they were in a discovery 
arm and, I believe, expected only to go to the 1990s before they 
would be ready for clinical applications. 

Their acquisition then meant that the Searle company of Mon- 
santo then undertook the toxicology which was then successful, 
while the Monsanto molecular biologists succeeded in a synthesis of 
large amounts. 

Now kilogram quantities, which are necessary for clinical trials, 
and havile— something that was ground up— homogenates in a 
Waring blender in 1983 is now in worldwide clinical trials. 

Now that problem was a genuine horse race at the time. It was 
underway in Japan; it was underway in Scandinavian countries; it 
was actively underway in Canada. 
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The rapidity with which we could mobilize led to the award to 
Washington University, through our eftbrts, of the first patents— 
the first American patents for both the hormone and its precur- 
sors, which now serve as a basis of a wide international activity by 
many drug companies. 

Clearly, this interaction between Washington University re- 
moved the lag period between discovery and development. Clearly, 
it allows the discoverer to become a champion of its development 
all the way through to the possibility of a clinical trial. 

So in conclusion I might ask, what has been achieved by the 
Washington University— now, Searle—agreement? 

Our program is in its earliest phases. While there may be many 
substantive trials which lay ahead for us and many complications, 
a fair foundation of cooperation and scientific excellence has been 
established. 

Perhaps our particular circumstance has certain unique advan- 
tiiges. Clearly, it is to unique institutions that have a traditiozi to 
excellence. 

Second, there are high quality resources and.scientists in both 
places. You see, I am not interested in collaborating with second 
class scientists. I am not interested in scientists who are not going 
to push us to think of better ideas and better discoveries. 

So if there isn't a marriage that involves high quality interac- 
tions on both sides, you have a mismatch. I agree with the earlier 
statement that juxtaposition was critical. 

To shoot down highway 40 in 10 or 15 minutes to test an idea or 
a new discovery— for example, when we first came, you know— you 
isolate something as an extract from heart; and you get a nine 
cents set of amino acids; and you do not know what it means. 

You khid of believe in it. But finally, when it was synthesized in 
Creve Coeur, and they raced dovra highway 40, and we tested it in 
our biological system, and the chemically pn luced material exact- 
ly matches the native hormone, then you have got it. 

And we could hot wait— while he was coming down highway 40, 
we were chilling the champaign bottle at work. [Laughter.] 

Dr. Needleman. A most important issue, finally, is that fit of 
personalities, That is, that commitment, maybe best exempli: .ed by 
Howard Schneiderman and David Kipnis, and the tradition of the 
universities, that you can trust people and allow for the possibility 
that a scientift can make a discovery that could be commercially 
important. 

Scientists are happy to see an agent or something that they dis- 
cover applied across society. They love the discovery, but the ulti- 
mate application is important to the university as it is to the indus- 
try. 

I believe that the societal advantages of such a crafted alliance, 
when it works, fulfills the highest expectation of both universities 
and industry. 
Thank you. * 
[The prepared statement of Dr. Needleman follows:] 
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Prepared Statement of Phiup Needleman, Ph.D., Professor and Head, 
Department op Pharmacology, Washington university School of Medicine 

university objectives 

In my opinion a university has the two inseparable missions of teaching and dis- 
covery. A great university, hke Washington University, builds an environment that 
attracts scholars infected with the joy of learning, teaching and discovery. The 
teaching OAgectives focus on the transmission of a knowledge base, the development 
of decision making capabilities, and the creation of skeptidsm and curiosity 
amongst its students. A university and its faculty should ideally pass on to its stu- 
dents the pleasures of learning, an unwillingness to be satisfied, a quest to under- 
stand, and meet of all, a willingness to "turn over rocks." ^ ^ 

I have trained thousands of medical students and more than fifty scientists in my 
laboratory. What I have learned is ttiat the mentor does not create good or average 
scientists. Instead, the mentor at best opens the eys of the students to their poten- 
tial. The students shed inhibitions and montorb and institutions must reward intel- 
lectual risk. Indeed, the faculty must remain students. A university must provide a 
setting for the continuing educatior>'of its scholars. In essence, we are the business 
of worshipping ideas. Ideas arise fiom scientific journals, from seminars, from meet^ 
ings (national and international), from exjjerimental data from colleagues, and from 
collaborative interactions. Washington University has the good fortune to have built 
an environment for scholars to flourish. There is often a critical mass of expertise of 
wide diversity, for advice and collaboration. Importantly, there is an administrative 
enlightment that nurtures the precious jewel of science. In many ways this is the 
riffht place at the right time for discovery research. 

"Dhe additional" perspective about the conduct of medical research in a university 
is worth development. Academic institutions provide the intellectual environment, 
the physical plant, some salary, and clerical support and an overall commitment to 
scholarship. However, it is the investigators that must generate individual research 
funds to support his research activities. Universities are in no position to accom- 
plish this task. Outside support to medical research is der^^red from governmental 
funds largely from the National Institutes of Health and to a lesser extent from 
non-gbvemment sources including private research foundations and ihaustry. A sci- 
entist submits proposals that are evaluated based on the rationale and uninuen^ 
of the hypothesis, the clarity of the strategies, the adequacy of the methods, tne de- 
mostrated feasibility and skills of the laboratoxy. The great advantage of this system 
is that these external funds have given American scientist freedom and opportum* 
ties for individual creative a :omplishment— not matched elsewhere in the world. 
On the other hand, the net result is that the bulk of academic biomedical research 
is, by and large, an individual laboratory enterprise. While collaboration between 
individual larboratories arise and a high level of information, methodology, and ex- 
change of ideas frequently occur in a university— team research and mobilization of 
personnel and resources around a particular problem are a rarity. 

INDUSTRY OBJECTIVES 

From my vantage point, the object of drug and chemical industry, with which I 
have some familiarity, is the development and commercialization of therapeutic en- 
tities for the alleviation of disease. Enligltened drug and chemical ind?i8try makes a 
substantial investment in research. While a portion of the investigative effort is in 
discovery rese;».rch, the mcgority of its resources are often focused on dcwelopment. 

From my perspective, the forte of universities is discovery and the ove.nvhelming 
strength of industry is development Indeed, industry can uniquely mobiJize funds 
and resources for modem instrumentation and facilities or can accomplish focused 
efforts not achievable in universities. As indicated above, academic scientit'cs cannot 
readUy mobilize personnel and resources around a discovery, even of great thera* 
piiutic potential. While a discovery is a uniqne event— the subsequent development 
of a candidate agent into a drug is a monumental undertaking that can uniquely be 
accomplished in industry. It is only industry that could devote the chemically 
trained personnel for the sytk^jis of n discovered substance in an effort to develop 
drugs that are effective, potent, long-lasting, and adequately free of side effects. 
More r2cently, especially m companies like Monsanto, the application of biotecho- 
logy (e.g., recombinant DNA technology, monoclonal antibodies, large scale tissue 
culture methodology, etc.) has provided unique approaches for drug discovery and 
development that are unmatched in any single university program. Once candidate 
drugs are identified, chemists in industry must develop and impicnient stratepes 
for bulk product synthesis; biologists must engage in toxicity studies and investiga- 
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tioiw of other actions of potential dnigjr; and clinicians must undv>rtaKe, when appro- 
priate, the human trials to establish safety and eflicao. Overall, \^he industrial com- 
mitment for the development of ii drug involves years of effort aiid wUlions of dol- 
lars—all performed after the initia] discovery. 
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I have dwcnbed the characteristics of two dist- interested in 

^S^Hli*"- Unfortunately, in this country these ente 4b^n unco^ 

pled. The coinage of success in University, research h ,vry and not dc- 

velopment. The delays in informaUon transfer, conser/>- •vi*;i5saiutloni»l attitudes, 
and a fundamental lack of rfK»gniUon and respect far v/hataiuld ^^ aocompliJKd 
^1^21^11 ♦k'^ J r ^ ?y opinion preduded wiiquejdp^^ advancement 

Rather than delve into generalities, I Ji?^d.now.!ike\^ arljcificaJiy focus on the 
unwue alliance we have forged betweri Wa»3iingt& Uni^;^ty and;%ons^ Tlie 
^itjal mpUves for the agreement in derivS tou thi neeJis V/ the insUtutions 
at that tune, as I perceived them. Motisanto was tuniL:-^ iii atteatioii to health care 
as a natural compliment to its chemical expertise anc]! the p;^6spect th*t university 
^"PS*"^^^ provide entry into unique resetjxh areas. Some of Washing- 
ton University Medfcal School viewed the agreement iis a novel source of reseiurch 
fUnds in a blojsontng area of science. While mwy 6lVus:parUcipated in sculpting 
Uie details of the agreetnent. Howard A. SchneiderraanrPhTD., Senior Vice FrtS^ 
dent, Research and Development 0^ and David Kipnis, M.D., Head of the 

Department of Medidne^at Washmgton University werc„the critical solvente and 
gluert^au ttchievea we aisBoluUun v?-iniiUiuUonaf>barriers and thc eemcntiM o^ 
interactions. Few of us had the foresight to visualize the enormous advantages/" it 
would aocnie from Uie marriage of our technologies' whUe stUl preiierving Uie tradi- 
tional mission of both our institutions.^ ^ "*» mic «^«ui 

Briefly, the program focuses on the role of proieins md peptides in human dis- 
ea«5. A review group of 10 scientists, 5 from the medical school and 5 from Monsan- 
to^le, annually reviews faculty submitted research .proposals. There are two 
22^ 5^?il'^**^- .*? exploratory grant equivalent to^un NIH-ROl individual 
grant, and (2} ^n applied grant-nvolving a grouping of investigators equivalent'to 
^^J^ reviewed ba»)ed on scientific merit only and 

when aucce^iul are funded for 3 years. The conduct of science by the awarded in- 
"iX^^ /^"T prt>o«iures any NIH grant wiUi the one S- 

cepUon that publications derived from this suppoa must be submitted to the Mon- 
santo^earle lawyers for patent dedsions. An^butside group of worid class scientists 
externally reviews the proffram every 3 years addressing issues of the quality of sci- 
en^, possible diversion of institutionM mission, administrative ^ actices, ete. 
» S-«n!!!i- f T^^.^^y period is maximally 30 days from the submission of a draa of 
-"J^***?^?"^* J"^ experience based on our discovery of a new 
Jwrmone produced in the heart— an agent with considerable therapeutic potential- 
uiat only nine days elapsed from submission of our mani'ccjipt and patent filing. 
CurrenUy, I beheve in excess of 20 patents have been filed or awarded from tiie 
WashiMton Univeraity-Monsanto/Searle agreement. Monsanto has the first rigliU 
for development of disa)venes. The patent strategy follows the NIH guidelines with 
the unique exception that should royalties be awarded, they will be funneled back to 
the institution, the department, and the laboratory of the discover. The investigator 
aoes not secure a personal profit, but rather funds if generated will be reinvested 
into the research efforts. 

#i,r/^i^J^®^^* personal experience witn Uiis program. My laboratory observed 
that rat hearts contained a protein that exhibited a number of biological activities, 
including being a blood vrasel relaxant and a potent stimulator of kidney function. 
It was immedwtek clear that such a substance and tiierapeutic potential in Uie ma- 
nipulation of blor.i prwsure and water and salt metabolism arid was relevant to 
such paUioiogical situations as kidney disease, high blood pressure, and heart fail- 
^iri^u^"^^^ ^® * successful grant application to the pit>. 

mm. Collaborative mterections between our laboratory at tiie Medical School and 
vafa o«f Lvfi^^ Monsanto resulted in tiie purificat'nn, structure, anal- 
ysis, and iJhemical swithesis of this novel material in less tiian six months, aeurly, 
neither institution alone could nave accomplished this undertaking. In tiie subse- 
analogs have been prepared, new biological actions have been 
^ve bwn studi^^ hormone system in various human disease states 

* Wanv of thwe discoveries were collaborative resulting from regular weekly meet- 
ings, the rapid exchange of data and ideas, the mobilization of resources, and the 
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commitments of two institutions to make things happen. During the interim, Mon- 
santo acquired Searle where development efforts on the cardiac peptide continued 
with toxicology testing and preclinical pharmccology. Monsanto chemistti and molec- 
ular biologists perfected the bulk synthesis of the peptide either with recombinant 
DNA technology or conventional peptide synthetic techniques. Finally, and most 
gratifyingly, human clinical trials are underway to assess safety and efficacy. The 
cardiac peptide may evolve into an important therapeutic agent or it may not. This 
will be a matter of clinical testing. Perhaps the native substance which.we identi- 
fied may not be the ideal agent. But other generations of expeiiments could lead to 
new agents that mimic cr release or block the endogenous material for therapeutic 
advantages. ThiB entire effort occurred in Jew than five years. The agreement re- 
moved the lag period between discovery and development. 

What has been achieved by the Washii^ton University-Monsanto/Searle Agreee- 
mentrOur program is in its early phas. sLJ while many substantive trials lie 
ahead of us— firm foundation has been Ci 'erhaps our particular circum- 

• stances have unique advantages including instxt..^ ' lal commitment and triidition; 
high quality resources and scientists; juxtadposition; and perhaps most important, a 
''fit" of personalities and respect. The societal advantage of such a crafted alliance, 
when it works, fulfills the highest expectations of universities and industry. 

Mr Walgren. Thank you very much, Dr. Needleman. We appre- 
ciate Baring that story and those events. We want to express our 
admiration for the icieads that lie behind it as well. 

Dr. Danforth. 

STATEMENT OP DR WILLIAM H, DANFORTH, CHANCELLOR, 
WASHINGTON UNIVERSITY, ST, LOUIS, MO 

Dr. Danforth. Mr. Chairman, thank you very ouch;. 

I want to expr^ appreciation to the panel members for coming 
to St. Louis-and'for holding this hearing. I have been here since 
the start of this morning. 

I have been very impressed with the testimony, and I might add 
that I am very impressed with the quality of the questions and the 
interest of the three panel members that are here. 

If we had all people in the United States with the kind of under- 
standing and interest that you have, even in Washington, D.C., we 
would be in great shape, I would say. 

Mr. BuECHNER. Bill, let me interject— Mr. Chairman, if I would. 

I think the record should indicate that Chancellor Danforth has 
a somewhat familial relationship with a certain senator Jack Dan- 
forth, who is the ranking member of the committee that would 
have the compared jurisdiction to science, space and technology. 

Just in case someone did not know that I thought we ought to 
emphasize it. [Laughter.] 

Dr. Danforth. TTiank you. 

Mr. Walgren. Well, he was shown, but txie political instincts of 
the, Danforth family [Laughter.] 

Dr. Danforth. My remarks— I will try not to duplicate what has 
been said. And I will not duplicate my written, testimony that has 
been handed in. 

First, I would like to make a general statement. I think we are 
dealing with a matter vitally important to America's future — both 
economic future and its future as an international leader. 

Second, I believe, in this regard, I believe that wo have the 
brains, the tradition, the human power to be successful and to be 
second to no nation in the world. 
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I believe, though, that to -oalize our potential as a nation re- 
quires coopieration and the ki: i that we are not used to. And that 
might be highlighted^in the remarks made by Congressman Hayes. 

We have to work together. We can no longer-afford not to— and 
by we, of course, I mean the Federal and the S^ate governments; as 
well as universities and business. 

One specific matter, I do think that the arrangement between 
Monsanto and Washington University has led the way to building 
a productive and worl bie partnership between a great American 
busmess and a major u diversity. 

You have heard about this arrangement and its successes, and I 
just concur with what has been said. 

It is fun to follow Professor Phil Needleman and hear his de- 
scription of it if you want to know the key role of the central ad- 
nimistration in working out how science, goes in the university and 
arrangements like this— how important the chancellor is. 

Reminds me r{ the coach of the Kansas Citv Royals who was 
asked how he coached George Brett, and the aiiswer waf?, *1 say, 
atta way to hit, George'." [Laughter.] 

Now I would like to talk about some of the importance of the 
Federal Government, just briefly, for both universities and busi- 
nesses, that are absolutely dependent on the Federal Government 
for their successes and cooperative endeavors, and, indeed, for their 
very existence. 

The success of major research universities— all research universi- 
ties4n which the vast majority of basic research takes- place in the 
United States— depends upon enlightened policies of the Fedeial 
Government. 

Since we have enlightened leaders here— and I would like— we 
have enlightened leadei« here, you all kno'rv :he problems and tlie 
opportunities, as well as I: 

But I would like to touch on them just to emphasize that I think 
they re important. 

First, Federal funding of research neeus to be adequate and 
stable. There can be no illusion that industrial or state support can 
substitute for the Federal support. 

Research— that is, basic research, as opposed to the developmen- 
tal strength of the U.S. and, in fact, every other government in the 
country— m the world, that I know of— depends upon far-sighted 
support of the central government. 

To maintain our lead wi)] require an increase m the Federal 
spending on non-defense R&S. 

Second, the Federal Government, as the senior partner in the 
governmental/university partnership, must take care not to 
weaken the infrastructure of the junior partner. In other words> 
not to kill the goose that lays the golden egg by trying to biiy re- 
i?earch on the cheap, as, for example, trying to buy— pay less than 
fiiU cost for the research. 

Financially weakening the universities will help no one. Facili- 
ties are a probleni. Facilities in which to do research need to be 
supplied. They need to be built; they need to be maintained. " 
_ A Federal matching program tor research facilities is needed. 
The restrictions on independent universities to use tax exempt fi- 
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hancing for such facUitics should be removed. This was put oh in 
the last tax reform act. . 

The basic problem here is that universities he become capital 
intensive. Tlmt has been increasing over a number of 3 ears. It has 
been;clouded by the fact that the Federal Government supplied so 
much capital in the 196()s. 

'That problem is coming home to roost. 

I cal(mlater~and one other thing, universities are, capital inten- 
sive but they do not ger«^rate capital. That capital has to come 
f^om the outside. 

I calculated Washington University, if we are going to mamtam 
ourselves and do well in the future, we need a minimum of 25 to 30 
million dollars of new capital a year. And that is very, very hard to 
come by. 

Three, keep the research— we need tc keep om- research system 
competitive. America has done well because funding has historical- 
ly gone to the best projects and not to the institutions with the 
most political clout. 

Now that is a bit of an overstatement, but generally the merit 
OTstem has worked very well. And it works— I think that's what 
that competitive system has created: such an excellent research 
system in the U.S. 

Fourth, the U.S. should provide adequate mcentives m support 
for industrial R&D and remove disincentives for domestic R&D. 

To help in these regards, we have a new report: "The National 
Research and Development Policies for '88 and Beyond: The CORE- 
TECH Agenda." CORETECH is Counsel on Research and Technolo- 
gy, which has— is made up of sorae 45 companies and 80 universi- 
ties plus, a number of other organizations. ^ 

And if possible— one might like this, and it might go into the 
record. I have extra copies if anyone would want them. 

Mr. Walgren. I will take that and look at it for purposes of in- 
cluding it in the record. 

Dr. Danforth. Okay. 

[See appendix, p. 177.] 

Dr. Danforth. Among the recommendations are: to strengthen 
the R&i^ tax credit to its original 25 percent incremen^ial rate and 
make" i^ a permanent part of the U.S. tax cow'e, so that that can be 
counted on; arid raake permanent the basic research credit which 
encourages compani^ to support basic research within universities 
and otiier qualified institutions. 

Fifth, finally, we all need to pay attention to the future, supply of 
American scier ists. We have the best research training in the 
world, no doubt about it. . . 

People come from all over the world to our institutions to get 
training. Many of them will go back home and take what skills 
they have learned back to other lands. 

We must provide*, the finmicial resource to encour^e young 
Americans to make use of chis training that we have. Other coun- 
tries are domg so; and, if we are going to remain in the forefront, 
we just have to keep that supply coming along. _ 

Well, I could go on and on but I do--in summary , I believe that if 
we plan well, if we use our resources well^ If we work together effi- 
ciently, we would have unlimited potential. 
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BuUt wiU not just happen. It is going to require a lot of leader- 
ship. And I thank you for this opportunity. 
[The prepared statement of Dr. Danforth follows:] 
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U. S. HOUSE OF REPRESENTATIVES 
CC^ilTTEE ON SCIENCE. SPACE AND TECHSOLOGY 

Field Hearing cn University- Industry J lliances 
St* Louis» Missouri 
Febrttary 8» 1988 

Written Testioony of Winiaa H. Danforth 
cellor 
Was^n.igton University 

University Industry Palations 

Research and technology transter relations between universities a':d irdustry are of 
significant nutual benefit to the parties and provide opportunities for increased 
contribution to national conpetitiveness and regional economic developcsent. 

Such relationships are stismlating to both university and company scientists and engineers 
and provide to then expanded opportunities to explore and develop new concepts in science 
and technology. These cooperative activities ?re rooted in and built on the main program 
of fundaaental academic research which continues to be supportea-prinarily by agencies of 
the federal government. By complincnting govenr:*nc -supported research, our relations 
with industry cake increased use of creative university research resources, thereby 
enhancing, the productivity of the long-standing government-university research partnership 
in' the pubiic interest. 

^ strength and value to the nation of this government-university- industry alliance 
depends on several key factors. Stable direct financial support for fundamental research 
that continuously adds to the scientific knowledge base is obviously e5sential to provide 
a springboard for scientific breakthroughs and advances in technology. Of increasing 
concern in the academic comounity is the ability to maintain state-of-the-art research 
facilities and instrumentation, the in' astructure upon which research at the cutting edge 
of -if ice and technology depends. T ^'oved means and incentives for all elements of the 
indistiial comunity to p,4rticipate in the alliance, whether large, medium or small 
companies, will contribute to national and regional econonic development. Finally, 
academic institutions must continue to design and control their relationships with 
industry in such a manner tlwt their coBoitwnt to academic freedom and the pursuit of 
fundamental^ knowledge restains unimpaired. 

Encouragement of Business 

University research relations tend to be conducted mainly with major corporations «hich 
possess the financial resources and the in-house R&D capabilities to support university 
research and to convert fairly undeveloped discoveries made in academic laboratories into 
coMacrcia)ly viable processes and products. Hany smaller companies find serious barriers 
to their participation in university research for they do not possess the finances nor 
their cvn R&D capabilities to develop and corcercialize university discoveries. V 
Government agencies offer Small Business Innovative Research (SBIR) programs, but tuch /, 
programs are sttvctured in a runner which does not encourage companies to seek research 
relationships with universities. Under SBIR progracs, a company must divert its limited 
>rsonnel and resources to research, it nust depend primarily on its own ideas for 
inovative research, and it must be able to span a 6-Bonth Rap in funding after comcncing 
research and cevelopment. Greater flexibility in structuring SBIR research projects would 
encourage more companies to work with universities on innovative processes and products, 
an initiative which would enhance regional economic development. 
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H-^ courageaent of Business (continued) 

A potential problea area, which oust be anticipated if universities and sMlIer conpinies 
are to be encouraged to work together, is the threat of product liability. In technology 
based relations with large companies » universities: feel relatively confident that 
indeanification by a najor corporation provides effective protection of a university 
against the risk, however small and speculative, of catastrophic financial loss fron legal 
action based on aarketplace events. There is evidence that snaller cooparies do not have 
the assets to provide indennlf ication nor the revenues to purchase oajor insurance 
protection for the university. Should research collaboration with industry lead in the 
near future to involveoent of universities m major law suits based on occurrences in the 
comerciai oarketpUce, acadenic institutions would be compelled to reevaluate the 
advisability of continuing 'nvolveoent with concterclal firxss. 

Relations with Gavcmrsint 

In recent years, the federal govemnent has taken positive action to encourage and support 
the development of university- Industry research and technology transfer relationships. 
Continued support is ssentlal for national and regional economic development. However, 
there are Indications that the essential role of govemnent Is being eroded, i.e., 
changing from an investment to a procurement concept. For example, recent statements from 
some legislators indicate a desire to remove the tax-free status from applied research 
nducted at universities which would then be classified as "unrelated business income." 
^ch a move would constitute a disincentive for university-Industry cooperation In 
research. 

Another area in which there appears to be a lessening of understanding concerns t^-^ sajor 
problems faced by universities in nalntalnli ? the Infrastructure essential to tne 
performance of state-of-the-art research. The rate of obsolescence of facilities and 
instrumentation constantly Increases, demanding earlier modernization or replacement. 
However, the provision of effective means to finance such needs Is not well recognized and 
supported. Limitations on tax exempt financing of facilities have been Imposed and 
reduction of current 50- and 20-/ear cost recovery periods for. research facilities and 
equipment, respectively, lacks support. 

The enactment of PL96-517 and PL98-620, which leave patent rights with universities, plus 
agency programs to provide Initial seed funding for university-Industry collaborztlons are 
illustrative of the affirmative action government has taken to encojrage 
university-Industry relationships. Continuous attention to the maintenance of the 
vitality of the academic research enterprise by such action is essential in tne oubllc 
Interest. 

State Progran s 

The State of Missouri, like sone other states, has implenentid programs to stimulate 
cooperation between industry and universities. Such programs focus on opportunities at 
the state, regional and local level which cannot as effectively be directed fron the 

^deral Ic-el. These state programs should be encouraged as an ess, . it lal component of 

^tlonal econonic development initiatives. 



85 



85 



-3- 



ForeiRH Relationships 

Concern has been expressed over the involvement of foreign entities In the resr ch 
programs of Anerlcan Universities. Care shov!4 be taken to separate the normal 
international character of science from the attempts to acquire legal rights to U.S. 
technology by foreign companies. The free communication and collaboration of 
scientists the world over is an essential characteristic in the expan.<7ion of 
mankind's store of scientific knowledge. No restriction on interactions among these 
scientists ;uuld be productive. 
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Mr. Walgren. Thank you very much, Dr. Danforth. And then 
Dr. Baue. 

STATEMENT OP DR AUTHUR E. BAUE, VICE PRESIDENT, 
MEDICAL CENTER, ST. . ^UIS UNIVERSITY, ST. LOUIS, MO 
Dr. Baue. Thank you very much, Mr. Chairman. I also appreci- 
ate your coming with your committee members and feUow Con- 
gressmen to St. Louis to allow us this opportunity to comment 
upon your tasks m the Congress. 

I will shorten my remarks that I have submitted to you in order 
to save time. And also many of them have been stated earlier bv 
others. ^ 

I amVice Preside.' i for the Medical- Center of St. Louis Universi- 
ty, bt Louis University is a private urban Jesuit institution and is 
the oldest university west of the Mississippi Riyer. 

Its roots in the health sciences date back to 1836 when the school 
of medicine was first established. It is interesting that that school' 
ot medicine then became the Washington University School of 
Medicme. 

St, Louis University then started another one. This shows a dose 
cooperation of our two private universities here in St. Louis 

At St. Louis University, the great majority of the Institution's to- 
tally funded research is done within the schoo' of medicine. 
xT^^ medical schools, the largest funding source is the 

JNIH. Although our research volume places us within the mid-range 
ot American medical schools, the rate of increase in the past sever- 
al yeare has significantly exceeded the national average which we 
teel reflects on the growing strength and quality of our faculty. 

Similar to most medical schools, we have participated in the 
growing ties between universi';ies and private industry. A number 
ot our faculty have been involved in working arrangement with 
biomedically related industry; and, thes- arrangements are pnncii 
pally--mcluded supported research, supplying of laboratory materi- 
als, utilization of sophisticated equipment, and individual consulta- 
tion. 

These arrangements have usually worked in both directions since 
our counterparts m industry also have much to offer the faculty in- 
vestigator, thus furthering the basic academic principle of open ex- 
change of scientific information. 

Another avenue of affiliation with the industrial sector is our 
participation in the planning and develop/nent with the other 
schools m the region— the St. Louis Technology Cen'^sr. You will be 
heanng more about this a little later on. 

This center, which also enjoys the support of otherJocal universi- 
ties represented here today, is an incubator for emerging technolo- 
gy based businesses. 

In addif''-n to our general support for the center, we also have 

w the work of some of the clients. 

We have also invested in a program to develop a research .insti- 
tute with all ttie schools in this region in association with the St. 
Louis Regional Commerce and Growth Association. And I think 
you will be hearing more about that in later testimony. 
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Our medical center stands toward industry-university alliances. 
It has won a general and strong encouragement of faculty, and the 
programs, as the possibility of relationships arise. 
, We plan a raore active role m promoting this possibility of the 
faculty now and in the future. Although there are pros and cons in 
these arrangements— and this is reflected in our positive and care- 
ftil approach — I think 'the day is gone v^hen there is academic con- 
cern about these relationships. Ajnd I think some of the far-reach- 
ing programs, such as those developed by Washington Univ6;i^ity, 
spe£^ well toward a better understanding of how the academic 
community C€Ui benefit from that. 

We have developed principals and guidelines for the St. Louis 
University Medical Center, which I think are pertinent to this div 
cussion! 

And these include a number of areas: number one, faculty prior- 
ities,, which are important .to maintain in a teaching and research 
universit3^; second, publications; third, ,the matter of patents, trade- 
marks and copywrites— a number of ^ things have been said about 
that; fourth, cost reimbursement; fifth, shared use of equipment 
and facilitiesrsixth, iiabUities and aisks; seventh, private consulting 
for disclosure and, particularly; potential conflicts of interest of fac- 
ulty; and fmally, the negotiating process, which most investigators 
need central administrative help with. 

Finally, .1 would like to say that I think it is particularly impor- 
tant and appropriate that these hearings are held shortly following 
the indication from the Office of Management and Budget that con- 
sideration might be given to privatizing the National Institutes of 
Health. 

Chancellor Danforth has spoken to the Increased need for sup- 
poite^i reseprch. I believe the issue is raised regarding university- 
.industry alliances are the same ones which argue most strongly 
against the wisdom of privatii^tion. 

The extraordinary progress made in biomedical research over the 
past decades to the competitive peer review system of the MH has 
been an outstanding credit to the United States. 

It is, I think, the mojor factor that has put us in leadership role 
in biomedical-research in the development of health care. 

It is c/itical to the continuation of this success story that the at- 
^tributew of independent peer review and public funding for re- 
search, and also research training, be maintained and that the 
NIH be allowed to continue to flourish. 

Cooperative undertakings between industry and universities are 
important but cannot take the place , of the NIH and its intra- and 
extra-mural programs. 

I think then the relationships of industry and university for re- 
search are important, and they compliment what is presently being 
done through public funding. 

Thank you, then, for the opportunity to provide these few 
thoughte to your examination. And I wish you the best in the pro- 
ceedings. 

[The prepared statement of Dr. Baue follows:] 
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COygRESSIONAL HEARING - FEBRHA RY 8. iQftft 
I an Arthur E. Baue, M.D., Vice President for the Medical Center 
of St. Louis University. St. L-us University is a private, 
urban, Jesuit institution, and is che oldest University west of 
the Mississippi River. Its roots in the health sciences date 
back to 1836, when the .School of Medicine was first established. 

At St. Louis University, the great majority of the institution's 
coVal funded research is done within the School of Medicine. As 
with most medical schools, the largest funding source is the 
National Institutes of Health. Although our research volume 
places us within the mid-range of American medical schools, the 
ratfe of increase in the past several years has significantly 
exceeded the national average, which we feel reflects on the 
growing strength and quality of our faculty. 

Similar to most medical schools, we have participated in the 
growing ties between universities and private industry, a number 
of our faculty have been involved in working arrangements with 
bionedically related industry. These arrangements have 
principally included supported research, supplying of laboratory 
material, utilization of sophisticated equipment and individual 
consultation. These arrangements have usually worked in both 
directions, since our counterparts in industry also have much to 
offer the faculty investigator, thus furthering the basic 
academic principle of open exchanae of scientific information. 
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Another avenue of affiliation with the industrial sector i our 
participation in the planning and development of the St. Louis 
Technology Center. This Center, which also enjoys the support of 
other local universities represented here today, is an 
"incubator" for emerging technology based businesses. In 
addition to our general support for tho Center, we also have 
direct involvements with the work of some of the clients. 

We have alao invested in a program to develop a Research 
Institute with all schools in this region in association with the 
St. Louis Regional Commerce and Growth Association. 

The Medical Center's stance toward university-industry alliances 
is one of general encouragement to faculty as the possibility of 
individual relationships arise. We plan a core active role in 
promoting this possibility to the faculty, Mow and in the future. 
We see both pros and cons in these arrangements, and this is 
reflected in our positive, yet cautious, approach. 

On the positive side, it is stimulating to our faculty to broaden 
their contacts, .particularly with scientists who are working in 
applied research settings. The ey ange of information resulting 
undoubtedly furthei's progress on both ides. Second, it offers 
opportunities for the growing numbeir of academics with entre- 
preneuria. drive to find potential outlets for these ambitions. 
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Third, if there are patentable concepts that result from the 
association, royalty income may accrue through licensing, whicn 
normally results in financial reward to both the faculty member 
and the institution. As a general policy, any such revenues 
received by the University would be used to enhance the general 
research program. 



Despite the advantages to the University briefly enumerated here, 
t.iere are also some issues which cause us to move deliberately. 
At root, any university is committed to protecting an environ- 
ment of free inquiry and open dissemination of ideas. University 
based research is concerned primarily with ^he advancement of 
fundamental knowledge. It is traditional and appropriate that 
this knowledge be disseminated widely, primarily through 
publication, so that other scientists ssay builrt on It and advance 
it for the good of society. Industry, on he oth,»r hand, is 
directed primarily toward applied research, and the devSlopment 
of products for the marketplace. These goals are not incom- 
patible, and the successful transfer of technology through stages 
leading to the marketplace is crucial to the future of cur 
economy. 



However, the attcnr to intertwine the work of these two 
entities, the University and the corporation, is a sensitive 
task. The University must be reassured that its L.ission is not 
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distorted, and that the effort of its faculty remains focused on 
the' educational and basic research enterprise which forms the 
reason for its being. Pressures on faculty are already intense 
and workloads are heavy* Alliances with industry can be handled 
within this context, but not without careful selection and 
monitoring* 

It is appropriate that these hearings are being held shortly 
following the indication from the Office of Management and Budget 
that consideration is being given to "privatizing" the National 
Institutes of Health. I believe the issues raised regarding 
universityindustry alliances are the same ones which argue most 
strongly against the wisdom of privatization. The extraordinary 
progress made in biomedical research over the past 'tecades 
through the competitive peer-review system of the NIH has been an 
out-standing credit to our country. It is critical to the 
continuation of this success story that the attributes of 
independent peer review and public funding be maintained and that 
NIH be allowed to continue to flourish. Cooperative undertakings 
between industry and universities arc important but cannot take 
the place of the MIH and its intra- and extra-mural programs. 

I t.hank you for the opportunity to contribute these few thoughts 
to your examination of cooperative undertakings between 
universities and industry* 
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Mr. Walgren. Thank you very much for that testimony. 
Mr. Buechner. 

T^^T By^w^KR- Yes, I would like bo ask Chancellor Danforth or 
Dr. Needleman, either one, but has the involvement with industry 
opened up for the university any additional sources of private fund- 
ing for your facilities— I mean instrumentation— any things that 
obviously required capital that you spoke pf. Bill? 

Dr. Danforth. Yes, the Monsanto ^ant has provided some 
money for capital— for equipment. But generally other industry ar- 
rangements do not do 80. 

So it is a relatively small amount in the total need of the univer- 
sity. 

Mr. Buechner. Doctor, does— go ahead and finish answering 
that. But are there any other companies that you have relation- 
ships with— tho medical school has relationships other than Mon- 
santo? And if so, who are some of them? And, you k' . is Mon- 
santo s arrangement *\tygical, or is it typical? 

Dr. Needleman. Tne first issue about equipment and capitaliza- 
tion— I want to make cle^r Uiat it is not the tail that waives the 
dog; that the Monsanto grant represents > .y 6 percent of the 
funds— research funds at any given year of the Medical School, 
with the bulk being NEH. 

And large instrumentation usually comes from NIH applications. 

By tne way, I do not think the university/in' iustrial interactions 
would be nearly as successful at all if it was not for the independ- 
ence that comes to investigators because of the NIH. 

If I have a message for Congressional Committee it is: there is 
nothing quite like an individual investigator who has funds inde- 
pendent of his institution and could follow creatively wiwhbut pres- 
sures other thin the quality of the sciences. 

Have like— how proud the plains Indian was -vhen he had a 
horse. So no one can tamper with that drive for science. 

And I think that made it possible when facing industry. So there 
were early differences of ofinion. While top scientists agree, law- 
yere would have liked to have— I will give you a little example. 

We discovered this arterial i>eptide but of the heart; and the 
sooner we synthesized there— had.outside collaborators from other 
umversities. 

And it was very early. And the lawyer jumped in before some of 
the scientists like Howard Schneiderman. And I said, 'Td like to 
send some of this material." We have a simple form that they 
could sigh off on that they do not do human trials with it, because 
it was not proven for efficacy. 

And they said, "What do you mean you want to send it to a col- 
laborator?'^ 

And then I had a call Aom a lawyer who said, "How important is 
It for you to control who it goes to? We want to decide.'' I^iaid, 
How important is it? This is Tuesday. I would have an NIH grant 
application in the mail by Saturday; and you could buzz off with 
your funds." 

And so bter when we turn to the level of scientists, I should em- 
phasize that that independence comes when you're not beholding 
for those funds in the duration. 
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Now capital equipment by and large could come as part of an in- 
dividual grant, is one mechanism, and some of that came from 
Monsanto. 

The second thing in that Washington U./Monsanto fimds, while 
we always agree, both the five and five from university or from in- 
dustry, what the best grants are, we stopped agreeing fairly low 
down. , 

So there might be a project that Monsanto or Searle might be 
interested in because it is directly applicable to a clinical trial or 
some clinical aspect which we don't think is high quality science. 

So we cut off much earlier. And instead of in any given year 
committing all of the funds, what we agreed to do is occasionally, if 
there is a balance, put it into central equipment that would be 
usable for everyone. 

I address it all— so if their six percent of the total funds— I sus- 
pect as little as maybe ten or 20 percent of their funds goes into 
capitalization of equipment. The vast magority is the competition 
for federal fimds. 

As to other interactions, they are fairly small. There are individ- 
ual contracts that udght come for testing a specific drug, for exam- 
ple, in a clinic. 

So they might have some new therapy for a myocardial infarc- 
tion. I know there are programs for anti-convulsions. But they are 
largely clinical trials with the company usually testing efficacy. 

.Nothing of the magnitude of the Washington U./Monsanto grant. 

Mr. BuECHNER. Thank you, Phil. 

Mr. Walgren. Thank you, Mr. Buechner. 

Mr. Hayes? 

Mr. Hayes. Yes, I was interested in Dr. Panforth's comment. 
And J am really going to asl only one question because of time con- 
straints. 

All of us recognize that were it not for the fact that immigration 
into tWs coimtry brought so many talents from so many parts of 
the world — especially in scientific achievement. 

We could not b^n to list those people who resided elsewhere 
and were inspired, for one reason or another to move here. It was 
the German side— equated energy and mass times the velocity of 
light square— we might have a German flag outside of the Court- 
house instead of an American one. 

But you touched upon, at the same time, the lack of our inspira- 
tion for our own children coming into the sciences. And Chairman 
Bill Nelson of the Space Subcommittee has done enormous work 
with the young astronaut program which was not intended to train 
all of our yoimg people to be astronauts but to introduce them to 
the basic sciences. 

And I wondered what your comments might be on if you were to 
prioritize for me those things which you think would be most effec- 
tive that government could do to provide the briefing that we had 
mentioned by a specific program in Missouri this morning. 

What is the best that we can do to introduce some of our young 
people into both an acquaintance and a desire to participate in the 
sciences? 
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Dr. Danforth. Let me say, that is a very complex problem for 
the United States. There is a study going on looking at that gener- 
al problem now. 

It is being— it is under the auspices of the National Academy of 
Sciences. And I do not know an enormous amount about it. 

Don Phillips may know more. He is still here. 

But clearly we need to explain— do a better job explaining sci- 
ence to young people in K through 12 education. We need to create 
an enthusiasm for what might be done and a commitment to going 
into a scientific-— getting a scientific education, getting a scientific 
careen 

We have to improve the quality of science teaching in the K 
through 12 areas; and that means not only training people, it 
means some way of paying salaries so that they don't all go to 
work for computer companies — some of them stay as teachers. 

I am, of course, most familiar at the level of higher education. 
And here the problems include the fact that many of our students 
are running up debt. And they are reluctant to take on further 
debt to go on beyond the Bachelor's degree to get a Ph.D., and then 
go into possibly a relatively low paying profession. 

The — we viewed better financial support for those young people 
who are going on to a graduate education. And there are various 
proposals before the Congress, including Representative Tom Cole- 
man from Missouri, who is very interested in this problem, for 
building more support for graduate students. 

I consider that very important, and I also consider the general 
strength of the support of basic research very important. 

If one gets a young person coming up with a degree in computer 
science, or chemical engineering, or what have you, the jobs in in- 
dustry are much more lucrative than the jobs in universities. Not 
only that, but the equipment may be more modem in industry. The 
opportunities are greater. 

So I think buUding the research— keeping up the research capa- 
bility of universities will help not only in the basic science but in 
the making of the jobs more attractive to keep yc ^ng people flow- 
ing into those jobs. 

Mr. Hayes. Thank you 

Thank you, Mr. Chairman. 

Mr. Walgren. The— Dr. Needleman, you emphasize that it is the 
individual investigator that has to generate the money to support a 
line of research and that the university is not in any position to do 
that. 

It raises in my mind— asking, what's in this for the university? 
Why is the university interested in pursuing these things? 

Now one reason would be perhaps as a Ixne of support — there for 
an individual investigator or an individual project. But other than 
that, you get into putting your faculty members out where they 
niight get tempted away, where the salary structure of the univer- 
sity is probably pushed by the comparison with the private sector. 

The total that we can expect from this area is really not so large 
to really be a substantial influx to the university. I would like- 
wonder your comments. Just what do you see as the greatest ad- 
vantages to the university? 

Dr. DANroRTH. I can tell you what I see. 
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Mr. Walgren. Yes. 

Dr. Danforth. I think it is the opportunity to be a part of one of 
the great and exciting adventures. And to be an important part of 
contributx..^* to the future of the United States and the world. 

That is why most of us are in education. That is why we pour 
our lives into universities. And I see this as new ideas— new possi- 
bilities; and I applaud what Phil Needleman, and Dave Kipnis and 
their colleagues are doing. 

We will not know, in one sense, how effective this has been for 
another generation. But if we do not do things like this— if we do 
not try them, we arc dead. 

Dr. Needleman. The issue is critic^ mass. I think a university 
wants to build a critical mass of scientists or scholars to be the cut- 
ting edge. 

We do not want to go from one, to two, to three, to five even. We 
want to be able to go from two to five. We want the best people, 
the best ideas, the best facilities. I want the best students. 

When I interview a post-doc or a pre-doc to come into my labora- 
tory, I know what I should ask them is what are you going to teach 
me? 

When you have an adequate body of scholars with the right sup- 
port facilities, you create an environment of constant challenge. 

So where will the ideas come from for the discoveries and from 
the inventions? Well, there's journals, and there's colleagues, and 
there's collaborations. And you have to do everything you can to 
build the environment. 

Where we have suffered is where — when we have not had a criti- 
cal mass. And so the industry input, for example in this case, 
brought us a level of techno bgy which we would have never in- 
vented. We would have never done, you know. 

We would be interested in the single discovery not the family dis- 
coveries. It enriches the chances for the scholars in the university 
to have a bigger drea-7>. 

That is why we work so hard. What the university provides is a 
space and some salaries, and kind of an environment and a 
commit— and it removes barriers so that the scientist alone is the 
only limiting step. 

So this industrial interaction really allows to be a best. You 
might argue about opening up things to a variety of countries or 
people. 

What we are really interested in is bests, I think. And bests that 
push us to higher levels. And so it is not more complicated than 
that. 

We have been able to do things that just were not achievable 
before. 

Mr. Walgren. That is sort of like adding outside resources, is it 
not? I mean, is that what you are mostly pointing towards now? 

Dr. Needleman. It adds outside resources but it adds technol- 
ogies that we did not have and collaboration that we did not have. 

This hormone I have found is 126 amino acids. That is so big that 
there is no way that I could manufacture it in my laboratory to 
study except grinding up individual hearts. 
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Yet Monsanto, because together we discovered the gene, can 
stick it into bacteria and grow it in vats; and makes me kilogram 
quantities of that hormone. 

Then I could take it back with my students and my fellows, and 
we figure out how does the body clip it? How long does it live in 
the body? Where is it destroyed? What is its mechanism of action? 

Could not have done it without them. 

Mr. Walgren. And I suppose that becomes more true as you get 
into a cross-disciplinary, if that is the word of art these dates- 
meaning, U> be aole to have access to resources that may not be 
right in the channel that you are working with. 

Dr. Danforth. Can I just idd that we were talking during the 
break about one of the problems. And that is how does one have 
some spread of the support of science and scientific facilities 
around the country. 

It is — the reason it is such a problem is that the critical mass 
necessary for really good science is getting larger. 

You cannot do it with a handful of people anymore. That is too 
much of a generalization. But biologic science depends upon very 
large central facilities— tissue culture and various kinds of analytic 
machinery; people to run the analytic machinery. 

And it is a very expensive investment in the capital resources 
and in the human resources; and you cannot do that all over. 

It is a tough, tough problem. 

Mr. Walgren. Let me ask an unrelated question that you all 
shouldn t ^ without being asked. 

Is there . way at this point— if you had a limited amount of 
dollars that pparently are available to us, would your attention 
first be drawn to instrumentation in support for university re- 
search, as opposed to the building of buildings? 

Or is it your view that this has gone to the point now— the size 
of the facilities needed— that we must go to the building structural 
level of support for projects as opposed to smaller c^ounts of 
money that would support instrumentation? 

Dr. Danforth. That is a very difficult question for me. My col- 
leagues might have ideas. Let me say that, if I really had to opt for 
only one or only the other, I would probably opt for instrumenta- 
tion, but the two go hand in hand. 

Often the renovation and fixing up of facilities is a key part of 
new instrumentation. The huge magnets that one uses with MRI or 
NMR or research— require all sorts of special handling. 

So the two really go together. You cannot have a good research 
establishment without both. 

Mr. Walgren. Dr. Baue? 

Mr. Baue. I would like to just add that, if you asked me for a 
priority, I would say that people development would be first. I see 
our m^or need in all of these relationships is to increase our sup- 
port for the development of research scientists, both basic and clin- 
ical. 

^ Many of us are concerned that we do not have now development 
m educational programs for clinical research scientists to help 
move these things that Dr. Needleman is developing in the labora- 
torj' on into the clinical arena where they could be evaluated, 
tested, and other exciting things done. 
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Equipment is necessary; the buildings are necessary. But Dr. 
Needleman said he is a bench scientist and what he needs is a 
bench and some equipment, certainly, and a roof over his head. 

But unless we have the critical mass of people to develop exciting 
ideas, not much will flow. 

Dr. Needleman. You put us in a no win position. 

Mr. Walgren. We have been put in that ourselves. [Laughter.] 

Dr. Needleman. It is like picking which child, I suppose. Instru- 
ments usually read from 0 to 100, however, for everyone. It is the 
question you ask— and people ask questions. 

So if I had a rank order, I would have to say— agree with Art 
Baue that the nurturing of young scientists, and attracting them 
in, and letting them understand the joys comes fairly high, but the 
no loss position is they will have ideas that will be tested on big 
machines that get the answer so— but maybe they will be clever 
enough to help us both out in a loss position. 

Mr. Walgren. Okay. Well, thank you all very much. You have 
been a good— made a nice contribution. And we appreciate it. 

Let's join the last two panels together. 

Mr. BUECHNER. I would like to remind all the various panelists 
that they are invited to join us for lunch. So before everybody 
scoots out, I wanted to have them kind of pencil that in on their 
schedules. 

Mr. Walgren. Let's start then with Dr. Mitchell. 

STATEMENT OF DR ROGER MITCHELL, DEAN, COLLEGE OF AG- 
RICULTURE, UNIVERSITY OF MISSOURI-COLUMBIA, COLUMBIA, 
MO 

Dr. MrrCHELL. Thank you very much for the chance to join with 
you and Congressmen Buechner and Hayes in this conversation. 

I am going to need to request the opportunity about 1:20 to 
excuse myself. There is a plane sitting over there that I hope to be 
on. And I do thank you so much for this 

Mr. Walgren. We apologize for that. 

Dr. Mitchell [continuing]. Opportunity. 

As my written testimony indicates, I serve as Dean of the College 
of Agriculture and Director of the Agricultural Experiment Station 
of tY University of Missouri, Columbia. 

To those of you responsible for our federal part of the partner- 
ship, we have just celebrated the Hatch Centennial, 100 years ago 
where William Henry Hatch sponsoring that federal legislation 
that started agricultural experiment stations. 

From that kind of a combination of both basic and applied re- 
search, we have had the foundation to collaborate with industry for 
a long, long time. 

In fact some of that early collaboration would be exemplified by 
the way in which, for example, in corn — a very important commod- 
ity to us all, Missouri station released the line that for a period of 
time was in over 12 percent of the commercial hybrids in the 
United States. 

The estimate of an annual value added to farmers of $50 million 
because of that research experience. 



J. 01 



98 



And ,so that kind of activity Las been going on. We have also 
been sharing, as the clinical discus 3ion of the last panel would sug- 
gest, in evaluating the products of industry. Agriculture is very site 
specific; and things that work in Louisiana may not work in Penn- 
sylvania or Missouri the same way. 

So evaluating a product from a commercial firm in that site spe- 
cific situation has been one of the strengths of our combined exper- 
iment station and cooperative extension activities over the years. 

If you will, it is technology transfer into systems approaches in a 
very, very useful manner. 

As we think today about the industry-univei*sity collaboration, 
the theme that has been underway of partnership is so very, very 
important. 

And I wanted to spend just a few moments in focusing on how 
that partnership is built for successful and mutually beneficial re- 
lationships. 

We have had extraordinary examples here of very large scale ac- 
tivities. And I would note that in effect I see those of us that are 
worldng in biological based— often with a key engineering and 
physical science component—relationships with industry, that we 
are building that capacity rather rapidly. 

The previous examples that I cited were something different 
than I see developing in basic research projects at the present time. 

For six years our campus has focused on two programs which 
have expanded our capacity and desire to collaborate with industry 
and educational and research partnerships. 

These programs we would call Food for the 21st Century and Mo- 
lecular Biology. The state of Missouri has recently made an addi- 
tional annual investment of over $5 million in these two areas to 
compliment past on-going funding. 

Faculty are generating over $25 million in grants in these areas 
of research. New facilities of over $25 million in value have been 
recently constructed on our campus that support biotechnology re- 
search and education. 

I cite this history and funding levels as evidence of our increased 
capacity to effectively interact with industry in biotechnology re- 
search partnerships. 

During this same six year period we have sought to enhance ap- 
propriate industry linkages. It is clear to me that industry needs to 
see that our state is also committed to investing in key targeted 
educational and research efforts. 

That has happened, as noted above. 

Second, industry finds it attractive that the comprehensive 
public research university campus has a wide range of disciplines 
which can and do contribute to new approaches to a specific prob- 
lem area. 

So the delicate but important blend between growth and depth is 
nurtured on the campus. 

As university-industry partnership develops, the scientists need 
and have a chance to individually build trust relationships. 

In the university there is also a necessary developraent— as we 
have heard it eloquently described today— of channels for procedur- 
al and legal counsel well understood by each faculty meral^r. 
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I would just cite as a few examples experience we have had in 
relation to the Missouri Research Assistance Act. I have already 
mentioned to you the key partnership of the federal government. 

Our state, in additron to their funding, for example, of the agri- 
cultural experiment station, has made this new funding available; 
.and it has been very stimulatory, in fact, for seeking funds from 
private industry. 

One particular firm, Merck and CJompany, has en interest in 
body composition of hogs in a research site near our campus. They 
have provided fellowships and operating funds which allow two 
professors to win these MRAA funds and total project funds of 
$114,000 for comparison and calibration of instruments used to de- 
termine body composition in live hogs. 

A very practical, how much lean compared to frt ratio, in swine. 
And yet an activity that is going on at the basic level with industry 
colleagues. 

One faculty member who held a postrdoctoral appointment at 
Monsanto before joining the Biochemistry faculty at the University 
was awarded a gift as well as equipment from Monsanto that al- 
lowed her to develop a $192,000 grant out of the MRAA funds for 
studying the utilization of transgenic plants to study the effects of 
cytokinin on plant growth and development. 

Effectively, to understand what controls the genes that relate to 
heat stress, or other climatic stress, is very common in our part of 
the United States. 

It is im^rtant to note that in each case above students were in- 
volved, thesis research generated, and industry scientists interact- 
ing as the work progressed. 

As an annual experience supporting the Food for the 21st Centu- 
ry program, industry, government, and other university scientists 
come to the campus to review research progress. 

Over the past four years over 60 industry scientists have partici- 
pated in such reviews. This has been another key step in building 
new relationships toward education and research programs of 
mutual interest 

Third, I would cite a recent retreat between faculty in Monsanto, 
or the university, and the experience there of the manager of the 
Monsanto physical sciences center, noting that there would be the 
opportunity for our researchers to use a very valuable X-ray dif- 
fraction and "high mass" mass spectrometry instrumentation. 

Such interaction will allow us to employ high quality new facul- 
ty — we are recruiting two at the present time — and not devote an 
inordinate amount of our resources to such sophisticated equip- 
ment. 

In return, Monsanto will obtain another colleague or two to uti- 
lize their excellent and expensive equipment just two hours down 
the interstate. 

Finally, I would cite that on our side we have some very valuable 
university facilities. It comes from one of the scientists a long time 
ago worlang on bioenergetics. 

Environmental chambers where temperatures can be controlled 
experimentally, and cows or other farm animals studied for tem- 
perature and other interactions. 
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One collaborative study recently has been with Monsanto evalu- 
ating their bovine somatotropin in which they have invests d large 
sums of money in learning more about its milk production under a 
wide range of controlled environmental temperatures. 

I just want to say a special thanks to this panel for coming and 
shanng with us to express to you that the federal-state partnership 
has been a very special one for 100 years; that the expanded oppor- 

A J ^ industry in basic relationships. 

And I like you have been inspired this morning to see other ex- 
amples that are farther down the road. But we believe that we are 
building a .oundation to do that in an ever-expanding way as well 

Thank you very much. 

[The prepared statement of Dr. Mitchell follows:] 
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U.S. House of Representatives 

Committee on Science, Space and Technology 
Fiela Hearing on University/Industry Alliances 

University of Missouri • St. Louis 



Roger Mitchell 
Dean, College of Agriculture 
Director, Agricultural Experiment Station 
University of Missouri-Columbia 



Congressman Jack Buechner very appropriately noted in his 
personal letter of invitation that this hearing is an opportunity to 
examine industry-university partnerships. 

It is our experience that a focus on the partnership is key to 
successful and mutually beneficial relationships. 

Those of us working m public research, land-grant universities 
have enioyed long-standing working relationships in providing a portion 
of the knowledge base for putting the products of industrial and agri- 
business firms to work for food producers and processors. 

Our relationships m |0int collaboration on the development and 
education of i;ew scientific personnel, as well as specific basic research 
projects have accelerated in the past few years. 

The Missouri Agricultural Experiment Station has provided a basic 
and applied research emphasis to complement graduate education in the 
application of biological, engineering, physical and social sciences to 
problems of food and agriculture. Our colleagues m Biology, Medicine 
and Biochemistry, as well ab fn^ny other disciplines have been important 
collaborators m building the foundation for our educational and research 
base. 

During the past six years, our campus has focused on two programs 
which have expanded our capacity and desire to collaborate with industry 
in educational and research partnerships. These programs are Food for 
the 2lst Century and Molecu lar Biology , "^^he State of Missouri recently 
made an additional annual investment of over $5 million in these two 
areas to complement past, ongoing funding. Faculty are generating over 
$25 million annually m grants lo these areas of research. New facilities 
of over $25 million in value have been recently constructed on our 
campus that support biotechnology research and education. 

1 cite this history and funding levels as evidence of our increased 
capacity to effectively mterac. with industry in biotechnology research 
partnerships> 

During this same six-vear period, we have sought to enhance 
appropriate industry linka^.es. It is clear to me that industry needs to 
see that our state is also committed to investing m key targc-ted educa- 
tional and research efforts. That has happened as noted above. 
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Secondly, industry finds it attractive that the comprehensive public 
research university campus has a wide range of disciplines which can 
and do contribute to new approaches to a specific problem area. So a 
delicate but important blend between breadth and depth is nurtured on 
the campus. 

As a umversity-industry partnerihip develops, the scientists need 
and have the chance to individually build a trust relationship, in the 
university, there is also a necessary development of channels for proce- 
dural and legal counsel well understood by each faculty member. 

For the University of Missouri -Columbia, certain examples of 
developing relationships can be cited as follows: 

1. The Missouri Research Assistance Act (MRAA), provides, on a 
competitive basis, one state dollar for each two private dollars in 
support of research that will benefit economic development. 

a. Merck and Company have an interest in bcdy composition 
of hogs and a research site near our campus. They 
provided fellowships and operating funds which allowed 
Professors Jerry Lipsey and Hdrold Hedrick to win 
MRAA funds and total project funds of $114,500 for 
"comparison and calibration of instruments used to 
determine body composition in live hogs." 

b. Or« Jill Winter, who held a postdoctoral appointment at 
Monsanto before joining the Biochemistry faculty at 
UMC, was awarded a gift and equipment from Monsanto 
that allowed her to develop a $192,673 (including MRAA 
funds) project on "the utilization of transgenic plants to 
study the effects of cytokinin on plant growth and 
development," 

It is important to note that in each case above, students were 
involved, thesis research generated and industry scientists were inter- 
acting as the work progressed. 

2. A< an annual experience supporting the Food for the 21st 
Century prop.rani* mdustry, government and other university scientists 
come to the campus to review research progress. Over the past four 
years, over 60 industry scientists have participated in such reviews. 
This has been another key step ii) building new relationships toward 
education and research programs of mutual interest, 

3. We anticipate the opportunity for indepth retreats with 
industry scientists from time to time. One such retreat m the summer of 
1987 with a group from Monsanto and UMC generated broad based discussion 
and exciting evaluation of common research interests 

In particular, focus developed on UMC's plan to employ researchers 
to study the structure of macromolecules (proteins, ONA, RNA). Monsanto 
IS also vitally interested in the area and ^^s established an excellent 
facility for physical chemical instrumentation* Or. John Putsinger, 
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Manager of ihe Monsanio Physical Sciences Center, offered the opporlu- 
m'ly for our researchers lo use Ihis very valuable X-ray dil fraction and 
"high-mass" mass spectrometry instrumentation, buch interaction vmII 
allow us to employ high quality new laculty and not devote an inordinate 
amount of our resources to such sophisticated equipment in return, 
Monsanto will obtain another colleague and collaborator to utilize their 
excellent and expensive equipment. 

4. The University of Mi$souri-Columbia has an outstanding rew 
Animal Sciences Center. Included" here, and building on the history of 
Or. Samuel Brody's classic work m bioenergetics, are environmental 
chambers when temperatures can be controlled espenmentally and cows 
or other farm animals studied for temperature and other interactions. 
One collaborative study recently completed allowed Monsanto to evaluate 
bovine somatotropin and milk production under a wide range of controlled 
experimental temperatures. 

5. Undergraduate students also benefit by Interactions wltfi 
industry while studying for the Bachelor of Science degrees. Two 
unique program activities in this regard are: 

a. The John Brown Scholars - Sixteen undergraduates 
spend a week in St. Louis with a wide range of busi- 
nesses Including Anheuser Busch, Merchants Exchange, 
trade associations and Schnuck's to learn firsthand . 
about the full range of food processing, marketing and 
merchandising. 

b. A Food Science course offered at the advanced under- 
graduate level has 12 hotel and restaurant managers 
instructing in the ccvirse. 

In addition, a group of 25 students shared in a week in 
St. Louis to see hotel and restaurant management 
firsthand. 

To conclude this statement, I would offer the following responses to 
the specific questions asked in the Hearing Charter. 

1. What Is the role of the state government in fostering 
university-Industry cooperation. 

To provide an atmosphere ol official encouragement by public 
slUemcnts and policy. 

To provide funding that allows the University to be a itscally 
responsible, as well as an intellectual partner. 

To provide a forum where interested parties can meet. 

2. What factors are causing the increasing interest in such coopera- 
tion? What are the barriers to expanding cooperation' What criteria 
should companies and universities use in determining whether a partnership 
is productive? 
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IncrCdSinc interest is due to a growing recognition Jhe 
benefits of colldboration including idea generation and creativity , as^^veri 
as effective use of e>panded equipment can be enhanced by such coopera* 
tion. U.S. businesses and acaoemic communities fully recognise that 
must join forces in order to meet competition in the international ar^na. 

The first barrier is that time and effort has not been invested 
sufficiently to Know each other. Following that, for public un' ./erstties, 
there is often a limited fiscal rcscurce base on which to bund full 
partnership. 

A productive partnership wfll be evident from key evampfcs of 
how the collaboration enhanced creaUvity and produced new products 
that competi effectively in the world's markets. 

3. What has the economic impact of cooperation been at both t(.» 
state and national levels? What is a sufficient amount of time to evaluate 
the productiveness of such relationships? 

No specific economic impact is Cited from these experiences to 
date. But one could Citc the case of a university released inbred hnc of 
corn, MO I7» used widely in private corn hybrids and which for a 
period of two decades provided an estimated $50 ..llion annua! increase 
in corn proouctiori for U.S. farmers. 

These are long term projects. It will often take ten years to 
properly evaluate them, however, an examination at Z-S years and 5-7 
years should allow one to give a continuc*not continue r«TSponsc. 

4. How can smaller companies take advantage of university 
expertise? 

The Missouri Corporation for Science and Technology sponsors 
four innovation centers m the state, These are m Columbia, Kansas 
City, Rolta and St, Louis, In addition, the Small Business Innovation 
Research fund is Available through a Federal-State collaboration. Small 
companies can tap universityderived innovations through this system. 
Small business support m Agriculture is also available through the 
tJSOA-Cocperative State Research Sef ^i . 

5. Should government or universities seek to limit the involvement 
of foreign companies with university research? Should government 
require that such research help produce or retam jobs in the tJ.S,' 

The agribusinesses involved in agriculture are generally multi- 
national. Some are based in the U.S., some in other countries. Our 
food and agricultural systems benefits by research done elsewhere. We 
will benefit others by what we do. Industrial corporations wJI move the 
new products and processes to places that can benefit food and agricul- 
tural production. There should not be a llmi; on foreign companies in 
university reseirch or on our companies domg research in other 
countries. We all benefit from the synergism. Care is needed in 
developing the relationships. Arrangements are being effectively 
developed which do not impede the publication of data, and patent 
agreements are carefully and thoughtfully developed. 
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Jobs v.mII be created as we are competitive in a global market- 
place. Government needs to facilitate that capacity to compete, not to 
artificially control. 



RLM/lmh 



.109 



ERIC 



106 

Mr. Walgren. Thank you very much, Dr. Mitchell. And if you 
nave that plane to go to I would be, certainly, imderstanding 
myself; and I know that others would as well. 

Mr. Hayes. In fact, I would like to ride with you. I have got to go 
to the airport; you seem like a good source. That would give me an 
opportunity to— I think it is outrageous that the university in- 
creased com production. 

I have been seeing it stacked up in Iowa for months now. I knew 
someone was at fault. And now I have found the source of that 
fault. [Laughter.] 

Mr. ^UECHNER. rd like to see something else stacked up tomor- 
row—from the results of consuming com. 

Mr. Walgren. Well, why don't— I would certainly understand if 
that plane calls, you feel free to slip away whenever you feel you 
need to. 

And let's then turn to Dr. Jischke. 

STATEMENT OF DR MARTIN C. JISCHKE, CHANCELLOR, 
UNIVERSITY OF MISSOURI-ROLLA, ROLLA, MO 

Dr. Jischke. Thank you, Mr. Chairman, members of the Commi^ 
tee. I am Martin Jischke. I serve as Chancellor of the University of 
Missoun, Rolla. I want to join the others in welcoming those of you 
from outside of Missouri to our state. 

It is a special pleasure and an honor for me to speak on the role 
of ]^versities m the economic development of smaU businesses. 

And whether one refers to Route 128 in Massachusetts, where I 
went to graduate school, Silicon Valley in Northern California, At- 
lanta, or wherever, it has become increasingly clear that technolog- 
ical universities like UMR are playing an increasingly important 
role m the economic competition that we all face. 

We are now in a knowledge based economy. And I would argue 
that m that kind of economy education is the basic industry. 

At a tune when science and technology are reshaping the eco- 
nomic landscape, technological research universities like UMR are 
mcreasmgly critical ingredients in a state's rbility to grow and 
prosper* 

It is also clear that small businesses continue to be responsible 
for much of the nation's employment growth. President Reagan's 
annual report on the stete of small business says that employment 
in small business dominated industries grew by 2.9 percent— 
almost 8 tunes the rate of growth in large business dominated in- 
dustries. 

That 2.9 percent represents 1 million jobs. Certainly universities 
indirectly support small businesses, indeed, businesses of all sizes, 
by giaduating men and women who are prepared for the chal- 
lenges of the 21st century. 

But today I would like to take just the few minutes I have and 
^^iM ^'^"^ ^^^^ direct and specific ways in which universi- 
ties like UMR can assist the economic development of small busi- 
nesses. 

These ways include the following: first, helping small business 
keep track of changing technology; second, by assisting them in 
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solving their specific problems; and third, by conducting research 
that advances technologies— for example, automated manufactur- 
ing that will turn out to be pivotal to the future of small business. 

And because the university of Missouri-Rolla is actively engaged 
in each of these, I would like to try to illustrate some of these 
areas with examples from our campus. 

First, let's look at keeping track of advancing technology. UMR 
has a center for economic trai^sfer and economic development that 
seeks to enhance Missouri's economic growth in a variety of ways. 

Technical information, for example, is easier for small business 
in Missouri to obtain through a technology search program we 
have at the university. 

This effort has provided businesses with information such as 
patent inlFormation on remote control traffic signal devices, state of 
the art updates on electrostatic printing techniques, regulatory in- 
formation on warning labels, and so on. 

The university has access to 300 high speed commercial and gov- 
ernmental data bases that provide a wealth of information that is 
accessible to small business. 

And we use the NASA recon system to do this. We have been 
working with literally hundreds of small businesses throughout 
Missouri in providing access to this data base. 

Clearly one of the ways we keep businesses— small and large 
alike— aware of advancing technologies through educational pro- 
grams in addition to a program in RoUa which is about 100 miles 
south and west of here. 

We have a program right here m St. Louis at the graduate level 
in which we provide opportunities for working engineers to pursue 
graduate level education. 

We also have installed satellite and fiberoptic communications 
systems that allow us to begin to take these educational programs 
literally anywhere m the state or the country, for that matter- 
anywhere there is a (Ksh, and a down-link capability. . 

And the costs of doing that are coming down to the point that 
that will become, I believe, an increasmgly important way of keep- 
ing our work force abreast of the rapidly changing technology. 

Helping small businesses' specific programs is a second area m 
which imiversities can have an impact. Small businesses typically 
do not have R&D staffs. They cannot afford them. And occasionally 
they are challenged by particularly knotty technical f^roblems 
where if there is a mechanism for gaining access to university re- 
search capabilities solutions can be developed. 

And I would like to give you just one small illustration that hap- 
pened right here in Missouri in a town called Cuba, Missouri. 

It is a town of about 2100. They have a small company there 
called Bronze Fabricator which makes cauking compounds. Their 
major account':: Walmarf which is a sizable account. 

And one day Walmart found out that the filler in the cauking 
was asbestos. Took the product off the shelf; and to quote the presi- 
dent of bronze fabricator, "It was a significant emotional event." 

The small company of about 25 people was in deep trouble. Luck- 
ily, someone in Cuba know about the University of Missouri-Rolla; 
brought the president of this company to cur chemistry depart- 
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ment where they met Jim Stoffer, who is an excellent polymer 
chemist; Jim took a look at the problem. 

In a matter of a couple, three days he and his colleagues and stu- 
dents were able to find a substitute filler for the asbestos. 

The company figured out how to manufacture the cauking with 
the new filler; and they are back in business doing quite well, 
thank you. 

An interesting and important illustration of how access to what 
turns out to be rather specialized expertise— in this case, in poly- 
mer chemistry, really is the basis for the survival of a small compa- 
ny right here in our state. 

There are other examples. 

One of the keys to the success of that kind of effort is a marketed 
effort on the— by the xmiversity creating the linkages so that when 
people have these problems they are brought to the university and 
they begin to look for help, turns out, I think, to be the real linch- 
pin in all this. 

And we are working hard at that. We have actually people in 
our Center for Technology Transfer and Economic Development 
that are assigned to that marketing effort. 

A third way in which universities can help small businesses is 
through advancing technologies that are important to competitive- 
ness and innovation. 

And along this line we have what we think is a particularly ex- 
citing development at the university called the Manufacturing Re- 
search and TVaining Center. 

The goal of the center is to improve Missouri's manufacturing 
competitiveness by bringing in industry, university and govern- 
ment resources together to solve manufacturing problems and also 
to mcrease the rate at which new technology is implemented in 
manufacturing. 

'Hiis center will help manufacturers, particularly support the 
medium sized companies, by providing training with factory to 
future equipment that is used in modem manufacturing and by 
supporting basic R&D in the improvement of manufacturing. 

Companies will be able to come to the center with a product con- 
cept; collaborate with people on the campus in the design of the 
product; develop the manufacturing processes; and then test those 
processes bv producing the product in small quantities before they 
have to make the decision to commit capital for a new facility. 

We believe that this center can only happen if we pool our re- 
/ sources, that is through a consortium of university, business, and 
government programs. 

Tliis is one of the reasons why we support the proposal for the 
national Bureau of standards to develop manufacturing demonstra- 
tion centers, and also the program of centers for advanced technol- 
ogy here m Missouri. 

I believe the federal government can help universities like UMR 
address the needs of small businesses by supporting the basic edu- 
cational infrastructure that underlies this effort. 

Specifically, I have three suggestions. One— absolutely funda- 
mental—continued support for basic research through the National 
Science Foundation and the National Institutes of Health, and so 
on. 
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This provides the basic knowledge base that allows us to serve 
the small businesses. I am particularly concerned, as an engineer, 
with the need for additional support of research that deals with 
process technologies — manufacturing in particular. 

And I am also terribly concerned about support for graduate stu- 
dents in the fact that too few of our own children are going on to 
graduate school to become the pool from which the faculty of the 
future will be drawn. 

The issue is deadly serious for universities. Second, I believe you 
can foster access to technical information by the continued support 
of the NASA recon system, and by support of technology transfer 
programs at universities. 

The precedent exists for such an effort in the cooperative exten- 
sion program supporting agriculture. 

And third, I would encourage you to expand support for consor- 
tia that bring together small businesses, university and govern- 
ment to tackle problems that are important to small businesses: 
proposed manufacturing demonstration— center program at MBS is 
a great example of this; engineering research programs at NSF are 
smother. 

My real worry is do you think you can really address the needs 
of this country to 15 of them? The program is far too small to have 
an impact across the United States. 

I think the evidence is that they are successful and they can 
have a dramatic impact. But it is a drop in the bucket with 15. 

I would be happy to answer questions later. 

[The prepared statement of Dr. Jischke follows:] 
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Chancellor Martin C. Jischke 
Testimonial 

Congressional Subcommittee on Science* Research, and Technology 
February 8» 1988 
St. Louis» Missouri 

It is a pleasure and a privilege to join my distinguished 
colleagues on this panel of the Congressional Subcommittee on Science, 
Research, and Technology, 

It is a special honor to speak on the "Role of Universities in 
the Economic Development of Small Businesses." 

Whether you are talking about Route 128 near Boston, the Golden 
Triangle of North Carolina, Silicon Valley in Northern California, or 
Atlanta, it is clear that technological universities play an important 
rolp in Che new competition for economic progress. And, institutions 
of higher education play their role with small businesses as well as 
with large corporations. 

Whatever the partnership, both universities and industries must 
recognize that the structure of our economy is undergoing profound and 
irreversible changes. 
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Modern cotamuni cat ions and tranaportat ion have thni.sc ub into an 
internationalized economy whose xmpact on Missouri and the nation is 
substantial. From the automobile industry to agriculture to banking, 
the competition frcm abroad in restructuring our economy and making 
clear that the old ways of doing business will not suffice. 

If the United States is to sustain its relatively high standard 
of living, the nation must increasingly compete with Its knowledge and 
its technology rather than Its abundant natural resources. 

We see the early evidence of this shift to a knowledge-based 
economy in the emergence of large numbers of small, 
technologically-intensive businesses and the growth of the service 
sector of our economy. Communities across the state of Missouri, both 
urban and rural, are calling for Increased access to engineering and 
scientific education as they seek to better respond to economic 
opportunities of the future. 

How this knowledge-based economy will continue to evolve Is, as 
yet, unclear. What is clear, however. Is that education is the basic 
industry of a knowledge-based economy. Providing educational 
opportunities that are appropriate to higher education and that are 
responsive to this changing economic environment will challenge all 
universities. 

And this challenge involves the cooperation of higher eoucation 
with industry— both large and Small businesses. 
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Today, I would like Co focus on small businossGS« «is they 
continuu Co be responsible for much of Che naCion*s cmploymenC growCh. 

Pre:;idenC Reagan's .mnual report on The SCaCe of Small Business » 
snys that "employnenC in smal l-business-domlnaCcd induscrics grew by 
2.9 pcrccnc» almcst eight tiroes Che race of growCh in 
large-business-dorainated ^nd.istries ac O.A perccnC during 1986." ThaC 
2.9 percent croploynenC gain o cr all sroall-business-dominated 
indtiscrie:; reprcsencs nore than one million jobs. 

Indeed » small businesses are among che leaders in our naCion*s 
eciploymenC growCh. CerCainly» univcrsicies supporc small businesses by 
graduaCing men and worocn who are prepared for Che challenges of Che 
twenCy-firsc century. BuC, Coday, I would like Co Cake a few roinuces 
and talk wich you abouC Chree ocher ways in which univcrsicies can 
assise che economic devcloprocnC of sroall businesses. 

These way.s include: helping small businesses keep crack of 
advancing Cechnology; assise ing small businesses in solving problems; 
and advancing the knowledge of successful au Coma don and oCher 
innovative programs which cm he adanced Co small bnsinesscs. 

And* because the University of Missouri-Kol la is so involved in 
each of these areas, I wguld like to use our campus as an example. 

First, let's look al keeping I r.ick of advancing Cechnology. 

UHK's Center tor Technology Transfer and Economic Development 
onh.)nci>s Missouri cctinonic growth in many ways. Technical 
infoim.uiA)n. for iiiol.intei ii» e.i.slcr (or small businesses to obtain 
ihrougli ,1 techiKiL^v svarch program at the center. 
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For example, the program has provided businesses with patent 
information on a remote control traffic signal device. 
state-Df-che-art updates on electrostatic printing techniquejs, and 
regula.tion information on warning labels for consumer products. 
Indee<*^» the 300 high-speed commercial and governmental databases 
provide Just about any information which small businesses might need. 
And, the principal governmental network used by the program, the NASA 
RSCON System, allows small businesses easy access to technical data. 

Bringing educational programs in engineering and science to urban 
areas Is another way to keep snail businesses technologically current. 

Nearly 700 residents of the Greater St. Louis Area, for example, 
are pursuing master's degrees at the UHR Engineering Education Center 
located on the University of Missouri-St. Louie campus. And, through 
videotaping and satellite comrcunlcation capability, UMR's Video 
Communications Center extends programs to corking engineering 
professionals around the state. 

Helping small businesses sclve specific problems is another way 
in which universities can have an Inpact. 

UMR has contributed through Its research and service mission to 
the economic development of small businesses In many locations. 

For exaople, .n Cuba. Mo., a UMR chemistry professor worked 
with the Bronze F.ibricator Comp.iny in developing .in asbestos- free 
caulking coiapoiind. And, in St. Louis, UHR researchers have .isslsted 
in the product development of an engineered tennis r.icket, worked on 
samples of reflector tape, assisted In the development of a new piece 
of dentistry ecjiiipnent, and have c.irrled out polymer chemistry 
analyses. 
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Many corap.inletj benefit from the Knall Business Devol/opraent Center 
nt UMR Which a;;si.<:ts by evaluating inventions, counseling 
entrepreneurs^ and encouraging new products . 

A third way in which universiti.*s help small businesses is by 
adv.incing their knc* ledge of automation. 

Along this line, an exciting new development is occurring at the 
University of Missouri-Rolla. a Manufacturing Research and Training 
Center is being established whosv goal is to injprove Missouri 
manufacturing competitiveness by bri.-.ging together university. 
Industry and government resources to solve manufacturing problems and 
to increase the rate at which new design and mmuucturing technology 
is used. 

The center will provide manufacturers access to the inforinocion, 
technologies, and personnel needed to solve manufacturing problems. 
And, we believe it will play a pivotal role in expanding the economy 
of the state. 

The center will help manufacturers in their automation through 
providing training with factory-of-the-future equipment used in modern 
manufacturing; supporting basic research and develonment in 
Improvements of manufacturing; and pruviding a state-of-the-art 
fleN'lblc Qamifaciurer-system to demonstrate ti.is new technology. 
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Companies will be able to come to the center with a product 
concept, design the product, develop the manufarturlng processes, nnd 
produce the Product In small quantities before they purchase capital 
equipment— an cxa-aple of possibilities which can be realized from 
pooled resot«rccsi. 

We arc very excited about the possibilities the center will 
provide. Plans are now being finalized, ana a formal announcenent 
will be made next montl*. 

This, then Is a brief look at the university-Industry links which 
can benefit small businesses* 

Whether It be continuing the education of professionals or 
keeping current do Information, solving problems, or advancing 
know-how. universities and Industries can work together to enhance our 
economic outlook. 

As we approach the year 2.000. universities and snail businesses 
can cooperate In creating an environment for economic growth and In 
enhancing the position of our state and nation at the leading edge of 



change. 
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Mr. Walgren. Thank you very much, Dr. Jischke. 
Mr. Johnson. 

STATEMENT OP JOHN S. JOHNSON, MANAGER, HIGH TECHNOLO- 
GY PROGRAM, MISSOURI DEPARTMENT OP ECONOMIC DEVEI> 
OPMENT, JEPPERSON CITY, MO 

Mr. Johnson. Thank you, Mr. Chairman and members of the 
Committee, I welcome you to St. Louis and the state of Missouri. 

My name is John Johnson. I am Manager of the state of Missou- 
ri s High Technology Programs, and I also serve as the Executive 

il^ u. ""^ Missouri (Corporation of Science and Technology. 

The h^h technology programs are administratively part of Mis- 
souri s Cabinet level Department of Economic Development. And 
there . an important linkage between the State's economic devel- 
opment activities and high technology initiatives. And that is going 
to be the focus of my comments to this particular Committee, 
lolo state of Missouri really focused on high technology efforts in 
l98d, and it did this by creating the Missouri Corporation for Sci- 
ence and Technology. 

This not-for-profit Missouri Corporation is governed by an 18 
member board appointed by the governor with six members from 
the public sector, six members representing private business and 
labor, and six members from education. 

Some of the nnembors of the— in fact, the balance of this commit- 
tee are all members of the Science and Technology Corporation 
* °^ corporation is to contribute to the 

strengthening of the State's economy by fostering the development 
01 science and technology. 

Missouri Corporation emphasizes this goal promoting the State's 
future economic growth by supporting and nurturing scientific re- 
search and advance technology companies. 

One of the first programs which the state of Missouri adopted 
based on recommendations from this corporation was that of inno- 
vation centers. 

An innovation center is designed to create an environment of 
. support and assistance for innovator and entrepreneurs involved in 
various stages of bringing new products or processes to market. 

bpecial emphasis is given to firms in the high technology areas. 
I here are four innovation centers located in the state of Missouri. 
Now they re receiving an annual state appropriation of approxi- 
mately 1.6 million. 

The centers are located in St. Louis, Kansas City, Columbia and 
Holla. Just to give you an idea about some of— the performance of 
these centers over the last two fiscal years, as far as the dollar 
of the client projects— what they developed— it's 18.1 million. 
Ihe clients within these centers have annual sales of 18.6 mil- 
a' payroll of Missouri individuals of 8.4 million 

And they have generated 264 new jobs, as well as maintained an 
on-gomg 365 jobs. 

The question to the Committee earlier revolved around statistics 
as far as have they been successful. The state of Missouri has 
planned these centers to be funded at a level of 8 to 10 years, and 
atler that time they are going to be self-sustaining. 
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We did not start to generate statistics until this year, and a lot of 
it is in response to the legislature's request for-what have we put, 
or the |6 million that we put in the program. 

The numbers have jumped dramatically. There has been about a 
75 to 100 percent increase this year as opposed to last year. 

And \ve are in the fourth year of the program— really the third 
ML year of operation. 

Another program which the corporation oversees is higher educa- 
tion apj^ed pt;>jects. 

Mr. WALORXN. To underscore there, you are getting a $6 million 
investment. Almost 2 nullion is coming back in one year. 

Mr. JoHNSONv That is over a two-year period— that is a two- 
year 

Mr. Walgriw . It is a two-year pexiod. 
~SIr. Johnson. That is a twcPyear period. 

Mr. Walorin. But you are getting four-year payback on your 
total public investment, and then 

Mr. Johnson. That is correct. 

Mr. Walorbn [continuing]. Everything after that is increased 
benefit. 
I am sorry. 

Mr. Johnson. Another program which the coxporation oversees 
is higher education applied projects. This is a chcdlenge grant com- 
petition with a maximum 2 to 1 public to private dollar match for 
small businesses participating in the program. 

The project't focus on applied research conducted through any 
higher education institution in Missouri except the University of 
Missouri extern. 

The university of Missouri system has the Research Assistance 
Act which was referred to earlier. The definition of an applied 
project is any activity which seeks to utilize, synthesize or apply 
existing technol— knowledge or information, or research— resources 
toward the resolution of a specified problem, question or issue. 

To date, 14 grants have been given under this program totalling 
1.2 million in state dollars; and these grants have been matched by 
private companies in the amount of 1.2 million. 

I should add that an additional four million state appropriations 
has been put into the Missouri Research Assistant Acts which in- 
volves grants for the University of Missouri intern. 

Well, the most exciting programs that the corporation is imple- 
menting is what we call our Centers for Advanced Technol<^. 

These centers are designed to encourage greater collaboration be- 
tween private industries and universities in the state, at these cen- 
ters, to be located on university campuses. 

Business and university researchers will conduct basic and ap- 
plied research in specified high technological areas. 

The corporation is in the process of evaluating 12 proposals sub* 
mitted for designation as a Center for Advanced Technology. And 
we expect to make several awards in the next month. 

A point I would like to make with regards to the centers is that 
many of the universities that have submitted applications are also 
applying for federal fimds such as the NSF Science and Technology 
Resource— Research Renters. 
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nflhl is requiring that no more than 50 percent 

of the fiinding can be from state sources. "Tiis is an excellentoDK 

^«aroh Park in St Louh, and the Univeraitj P^frkat 

ThMe parks were offered tenant's access to university facilities 
mr^TS^ZT'' '"^^"''•"^ information^pSS 

participating federal ageSto JJtSdS^ 
portion of their R&D bc^oets for use by small businesses 

Ihe state has staff people which promotes this program to busi- 
n^ m Missouri. And to date 2.7 milUon dollars havf SSieto the 
state through both phase I and phase H SBIR grants. 

state^M^ioS^has'^'""'* °^ that the 

I have also given to you an annual report of the corooration 

which goes into a little more detail on these programs 
Thank you. 

{The prepared statement by Mr. Johnson, follows:] 
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STATEMENT OF JOHN S. JOHNSON 
TO THE HOUSE COMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY 
February 8, 1988, St. Louis, Missouri 

Mr* Chaiman, neiabers of the conmittee, thank you for inviting me to testify 
and participate at this important hearing. My name is John Johnson and I am the 
Manager of the state of Missouri's High Technology Programs as well as being the 
Executive Director of "he Missouri Corporation for Science and Technology. The 
High Technology Programs are administratively part of the state of Missouri's 
cabinet level Department of Economic Development. There is an important linkage 
between. the state's economic development activities and high technology 
initiatives and that will be the focus of my comments to this committee. 

My background hcs been in economic development most of ny employment 
history and I have seen some definite shifts in economic development programs in 
the last ten years. I was originally trained as a "smokestack chaser" and later 
directed a local county-wide economic development effort. It is nice to get the 
headlines of tK" new 500 Job plaint location* but the company that adds 25-50 Jobs 
or the new start-up company to an area is Just as important* if not more 
important, since it adds diversification to the economy. The really successful 
economic development programs do not overlook what is in their own back yard. 

The state of Missouri first focused in on high technology efforts in 1983 
when it created the Missouri Corporation for Science and Technology. This 
not-for-profit Missouri Corporation is governed by an eighteen neraber board 
appointed by the Governot with six members from the public sector, six members 
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representing private business and labor » and six aenbers from education. Several 
of the corporation aeabers are testifying before the cocsolttee today. 

The exclusive purpose of the Corporation Is to contribute to the 
strengthening of the state's economy by fostering the development of science and 
technology. The Missouri Corporation for Science and Technology emphasises its 
goal of pronotlng the state's future economic growth by supporting and nurturing 
scientific research and advanced technology conpanles. 

^ The Corporation represents Missouri's coomitment to the future. In pursuit 
of its goalr the Corporation advittes the Governor and the Missouri Department of 
Economic Development on programs and initiatives to enhance the development of 
science and technology in the state. 

One of the first programs which the state of Missouri adopted basei on the 
Corporation's recommendation was that of innovation centers. An innovation 
center is designed to create an environment of support and assistance for 
innovators and entrepreneurs involved in various stages of bringing new products 
or processes to market. Special enphaais is given to the needs of firms in 
advanced technology areas. There are four innovation centers in the state and 
Miasouri has Invested a total of $6.1 million in the program. The following are 
some of the results of the centers; 
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INNOVATION CENTEP PERFORMANCE STATIMICS 



Dollar value of all client projects ^^^'^ laiUion 

Annual Sales Forecast for ali client companies ^18»6 nillion 

Annual Payroll for all client companies *8«39 million 

Project 1987-88 Tax Revenue for Missouri from client companies % 1.8 million 

Missouri employment created by projects of client coapanies 264 jobs 

Missouri employment maintained by ongoing projects of client companies 365 jobs 

^ The centers are in their fourth year of operation but are designed to be 
self-sustaining after an eight to ten year period and will no longer need state 
subsidies* 

Another program which the Corporation oversees is Higher Education Applied 
Projects- This is a challenge grant competition with a maximum two-to-one, 
public to private dollar match for small businesses participating in the program* 
The projects focus on applied research conducted through any higher education 
Institution in Missouri except the University of Missouri system. The University 
of Missouri system has the Research Assistance Act administered by the State 
Coordinating Board for Higher Education. The definition of an applied project is 
"any activity which seeks to utilize, synthesize, or apply existing knowledge, 
information, or resources to the resolution of a specified problem, question or 
issue.'' 

To date, fourteen grants have been given under this program totalling 
$1.2 million In state dollars and these grants have been matched by private 
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companies In the amount of $1.2 million. T should add that an additional $4 
million in stat« appropriations has been put into the Missouri Research 
Assistance Act which involves grants for the University of Missouri system. 

One of the most exciting programs that the Corporation for Science and 
T€chnology is Implementing is what we call the Centers for Advanced Technology. 
These centers are designed to encourage greater collaboration between private 
industries and universities in the state. At these centers, to be located on 
university caopuses, business and university researchers will conduct basic and 
applied research in specified high technological areas. The Corporation Is in 
the process of evaluating 12 proposals suboltted for designation as a Center for 
Advanced Technology and we expect to award our first centers in the next month. 

A point I would like to make with regards to the Centers, is that many of 
the universities that have submitted applications are also applying for federal 
funds such as the National Science Foundation Science and Technolo^jy Research 
Centers. The state of Missouri is requiring that no more than 502 of the funding 
can be from state sources. This would be an excellent opportunity to leverage 
federal, state and private dollars in scientific and technological areas. 

The State of Missouri has also appropriated $15.5 million for the 
establishment of two university research parks, Missouri Research Park In St. 
Louis and the University Park at Kansas City. These parks wiU offer tenants 
access to university facilities and education resources, including libraries, 
iaformation processing, conference facilities, and professional staff and 
faculty. 
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The last program which I want to nentlon that the state of Missouri has is 
our Snail Business Innovative Research or SBIR program. The SBIR program, 
established in 1982, requires eleven participating federal agencies to set aside 
a portion of their research and developaent budgets for use by staall businejsses. 
Staff people froo the state are promoting this program to businesses in Missouri 
and to date $2.7 million has cone to Missouri small businesses through Phase I 
and Phase H SBIR grants. 

Mr. Chairman, these are Just the highlights of the high technology programs 
in^Kissouri. The state is committed to growth and without these programs as part 
of the 8tatc*s economic development efforts* the success would be limited. 
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BIOGRAPHICAL SKETCH 
John S. Juhnson 



John S. Johnson has been employed at both the state and local levels In 
economic development activities since 1977., He was appointed to his present 
position as Manager of the State of Missouri's High Technoloj^y Prograns and 
Executive Director of the Missouri Corporation for Science and Technology l„ 
March, 1987. 



Mr. Johnson has a bachelor's degree in political science from the Unlversltv 
of Missouri, Colunbia, and was designated a Certified Industrial Developer (CID) 
by the American Economic Development Council in 1983. 
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Mr. Walgren. Well, thank you vory much, Mr. Johnson. We ap- 
preciate that. 

And I cannot help but sort of feel I shoidd apologize to all of the 
witnesses for the fact that the time has gone on. But we are here 
for you. 

And I appreciate particularly. Dr. Phillips, your staying. I know 
that there was a conflict earlier, that v ; somewhat resolved. 
But thank you for staying. And please proceed. 

STATEMENT OF DR. WILLIAM PHILLIPS, SCIENCE ADVISER TO 
THE GOVERNOR OF MISSOURI, JEFFERSON, MO 

Dr. William Philups. Well, thank you, Mr. Chairman and mem- 
bers of the Committee for visiting with us in St. Louis. And I very 
much appreciate the opportunity of testifying here. 

Just to give a little bit of my background, I am currently Science 
Adviser to the Governor. Until recently I was Vice President of Sci- 
ence and Technology of Mallinkrodt. 

Prior to that, I was Chairman of the Department of Chemistry at 
Washington University. And prior to that, I was with the DuPont 
Company. 

I bring only these points up to indicate that I have had my foot 
in both the academic and the industrial community so I feel I have 
a fair appreciation of this. 

I would like to go over a few points very rapidly here today. 
Much has been said. I think it has been a very useful meeting from 
my standpoint, and I hope from yours. 

But I mil just make a few ad^tional comments. 

The United State possesses no greater asset than its research 
universities both private and public. They are the marvel of the 
world. They provide our industrial and government sectors with su- 
perbly trained people. 

They generate the lion's share of the world's basic research 
result, a fraction of which are turned into products and processes. 

The faculty of these universities are available for consultation 
with industry and government. Prior to World War H, many of our 
most promising students in the sciences went to Europe, primarily 
to Great Britain and to Germany, for their doctoral and post-doc- 
toral training. 

Now the reverse is true. Many of the World's most promising 
technical students are attracted to our universities and elect to 
remain in the United States because of superior opportunities in 
industrial or academic research here. 

This point has been brought up before, but I think we must re- 
member that one of the things that has made this country great is 
our ability to attract people from overseas with a great deal of 
talent. 

I, like everyone else, deplore that more of our basic talents in the 
United States are not going into science and engineering. 

Nevertheless, we do have this magnificent regulator of attracting 
people; and our universities— from outside the country— and our 
universities are playing an extremely important role, I think, in 
doing precisely this. 

™C 85-037 - 88 - 5 
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The quality of academic science and engineering in the United 
stat^ is not the subject of this hearing. But the manner in which 
this invaluable asset is deployed and nurtured is. 

At the outset, I would say that I believe university-industry alli- 
ances to be extremely healthy and beneficial to both parties. 

Long range, relatively unfettered basic research is not an area in 
which industry is particularly well-suited temperamentally. 

In this university's—in this area, universities shine. On the other 
hand, product and process development, whether it he long-range 
or short-range, is clearly the problems of industry. 

Because of these different thrusts and expertises, interuwtions be- 
tween universities and industry can result in great centers. That is 
one of the great strengths of this country. 

What, then, are the problems and opportunities with regard to 
university-industry alliances, and how do we address them? 

Industry supports universities in. three ways. One is by the taxes 
they pay. The second might be termed their philanthropic contribu- 
tions to universities from which good will, rather than tangibles, 
are primary expectations. 

The third is thr^ igh R&D alliances in which there should be at 
least the prospecf or tangible returns to the corporation. 

It is only to the later category that I will be referring subse- 
quently. Most universities aspire to establish research relationships 
with companies. But many, frankly, do not possess the quality in 
facilities and/or faculty to make them attractive to industry with 
regard to potential R&D partnerships. 

How was this quality obtained? There is only one way: invest- 
ment in time and money. 

Ph3fsical facilities, faculty salaries, faculty start-up funds and 
teachmg loads must be appropriate to attract and retain superior 
faculty. 

Only the state can provide such funds for their campuses. Re- 
member here, I am referring primarily to state universities as- 
public university as applied to private. I will address that in just a 
moment. 

Funding for instrumentation and research support for individual 
faculty can be obtained through federal agencies such as NSF, 
NIH, USDA, Department of Defense, and so forth. 

But th^ are awarded on an appropriately tough peer review 
system. This peer review system must be continued. The last thing 
m the world we must fall into are geographical distributions, or if 
we want to build something up because it isn't so great here. 

Ad hoc Congressional bills for construction of buildings or labora- 
tory facilities, some of which we have seen in the recent past, are 
to be deplored. 

There can be no question but that states that have invested 
heavily in— over a period of time— in their educational systems 
with emphasis on the research universities have reaped handsome 
rewards and attraction, generation, and maintenance of high tech 
industry. 

These states include California, Texas, North Carolina, Arizona, 
Ohio, New York and Pennsylvania. 
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Should all states then levy the requisite taxes to enable them to 
bring their public universities to the point in quality where they 
can compete effectively with other states? 

My own opinion is that they should not C!ontrary to what many 
think, infinite opportunities do not exist for industry-university al- 
liances, even for the best of our research universities that have 
been involved for some time in industry-imiversity alliances— and 
here I include such universities as MIT, Cal Tech, Stanford, Cor- 
nell, Washington University, Carnegie Mellon. 

Industrial contributions to the research base do not exceed 6 to 
10 percent— actually a relatively small part, even with these imi- 
versities that have been very, very deeply involved in such, activi- 
ties. 

And the remaining 90 percent comes primarily from federal 
granting agencies. 

We have in Missouri what is an mifortunate situation— not all of 
my colleagues would like this but— in that at the four mcgor cam- 
puses of the University of Missouri, those located in the two main 
population, communication, manufacturing and transportation cen- 
ters of the state, namely the University of Missouri at Kansas City 
and the University of Missouri at St Louis, are the least developed 
of the state from a research capability point of view. 

The rectification of this situation is through a real political mine- 
field. 

Let me briefly touch on three additional points. We are rightly 
concerned about the hedth of our state universities that have 
served the coimtry magnificently and must continue to do so if we 
are to continue to prosper. 

However, we must be equally concerned about the health of our 
private universities. On the topic of this hearing, namely, industry 
imiversity alliances, such universities, again, as MIT, Stanford, 
Washington University, Cornell, Cal Tech, Caimegie Mellon, have 
pioneered: 

Over the long-haul, these universities have striven for research 
excellence, and industry has sought them out. Their ability to move 
somewhat more freely from bureaucratic constraint has, I suspect, 
been an asset in the success story. 

There is no question in my mind that— but that industry-univer- 
sity research alliances have been fruitful and should be fostered. 

However, a strength almost unique to the American scene is that 
of the inventor and entrepreneur who has a product, process, idea 
and starts a new company to commercialize it. 

Very often these small companies are off-shoots of universities or 
large companies. Herein, in my view, lies the country's best hope 
for innovative competitiveness. 

We must not lose sight of this strength and do everything in our 
power to enhance it. 

Finally, an increasingly advanced view is that this country'6 
problems with respect to manufacturing co; ipetitiveness does not 
reside in our technologically— technological base, which arguably is 
the world's finest— but in our ability to compete in manufacturing 
costs and product quality. 
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I believe this to be the case* If so, the primary solution is im- 
provement of the educational foundation of our work force at the 
priinaty, secondary and college levels. 

U.S. business management could stand some education here as 
well. 

Thank you. 

[The prepared statement of Dn Phillips follows:] 
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J>TATtMt:hr UF WiaZAW U. WILUPS 
TO THE HOUSE SUBCOfWITTEE ON SCIENCE ; 'RESEARCH 4 TEClKOU)CY 

ST. IjOUIS, Missoimi 

Mr. Chalrwan, rccmbcrR of tho Oownltcec, thank you for Invltlnc 
mo tp ti.:tlfy at this hcarli.c. I Wima« FhllUps, Science Advisor to 
Governor Asl.croft and a lTofcN:.or of ChenUtry at Washington University. 
Ilnill recently I was Vice l-rcsl^li^i.t of Science and Technology at MalUncKrodt, 
Inc. and prior to chat Chairman of the Utpacc«ent of Cheal.cry at Wa^hlncton 
UnlvcMlty and a Director of Kcsearch at £.1. duVonc de Nemours & Co. 

The c. S. possesses no Greater asset than Its research universities, 
both private and public. They are the warvel of the world. They provide our 
Industrial »nd novcrwacncal sectors with superbly trained people. They 
ttMV\tc the liens* share of the world's basic research results, a fraction of 
whlc:» I*' tur.ied Into j)rodi;ocs or processes. The faculty are available for 
co«5 iltMlcr. vlcN lr.(!«5nr3* ftnU cowrnisonc. rrlor to World War II many of our 
Most prortlsln,j sfjUents in the sciences wcr.t to Europe, prlsarily to Great 
Britain or norftiny, foi' their doctoral or postdoctoral tralnlne* Now the re- 
^•orstt is tvue: many of the world's most proalslne technical jtudencs are 
:ittrrtctid to our universities and elect to remain because of superior oppor- 
tunities In Industrial or acadcnlc research In the U. S. 

The quality of acadenlc science and enftlneerlng In the U. S. Is not 
the si'bject of this h'^atlngt but the manner In which this Invaluable asset Is 
diplc-N-^J mfi nuvtur<»d Ir. At t^.e cutset I would say that I believe university/ 
lud'titr/ alli&n'.'(^ to bo heulihy end boncflclal to both parties* Lone-r;>n6*i, 
rol:itlve*ly unfettered basic research Is not an area In which Industiy U parti- 
cularly veil suited t^Qi>Gra:x;ntally; in this arw, universities sMne. On chi 
othftr hmd, procucL and process development, whether It te long or short- ran.'je, 
is clearly theprovince of Industry, because of the** different thrusts and 
expertises, Interactions between universities and Industry ca:4 result In great 
fynerg) . 

Whet then are thft problems and opportunities with regard to university/ 
Indu&try alli^Jicos And how do we addross then. 
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Industry supports unlvorsUlos In three u.-xyn. One U by the tAXOs 
they pay. The sctcr.i mlcht be tei»ed th«lr philanthropic contributions to 
imlvcsJitics frocawhlch c^od will rather than tanclblcs are prliaary expectations. 
The third Is throjc^ « t 0 alliances In vhlch there should be at least the 
prospect fcr tangible returns to the corporation. It Is only to the latter 
catecory that I will be referrlno subsequently. 

.Most unl\-crslties aspire to establish research relationships with 
ccspanles, but many'franMy do not possess th* quality In facilities and/or 
faculty to iJ5ki then at tract I \« to Industry with rccard to potential H ( D 
partr-ershlps. How Is this quality attained? There Is only one wayj Invj^tccnt 
m r-MCy and tlwc. I'hyclcal facilities, faculty salaries, faculty start-pp 
funds and teaching loads rjust be ade<iuate to attract and retain superior faculty. 
Only tho stftte can provide such funds for their campuses. rVindlng for Instru- 
centatlon and research support for IndUidual faculty can be obtained throueh 
Federal aeenslcs such as KSF, NIH and USDA, but these are awarded on an appro- 
priately toufih peer review systen. Ad hoc consrcsslonal bills for construction 
of buUdlny:, ot lAboiAtory facilities such as we have seen In the recent pist 
nzz to to deplored* 

There can bo no question but that states that hjve Invested heavily 
fud o\Tr u period of tlr.c In their educational systcns, with emphasis on their 
research universities, uve reaped handsoiae rewards In attraction, Generation 
and calnteinnte of hithtcch industry. These states Include California, Texas, 
Korth Carolina, Arizona, Ohio, New York and Pennsylvania. Should all states 
then levy the requisite taxes to enable then to bring their public universities 
to tb<i point In quality where they can coApcte effectively with other states? 
I thJrk not. Contr^^ry to whan laany think, there arc not Infinite opportunities 
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for Industrr/unlvtrslcy *IUAncet« Even for tht best of our rescArch univcrsitlcr 
tlai luvc been Involved for sotae tltoo In indt*4try/univ«rslty allUnccs (HXf* 
CAltcciif Stanford 0 tornoll* Uashincton University) » industrial contributions to 
the research base do not exceed 10Z« the remaining SOX comlns prLinarily froa 
Federal srantine aeencies. We have in Missouri what is an unfortunate situation 
in that of the four najor caapuscs of the University of Missouri* those located 
in the two main population* coTnrsunication* laanuf act urine ^nd transportation centers 
of the state, namely the University of Missouri at Kansas City and University of 
Missouri at St. Louis, are the least developed of the »tate fron a research 
capability standpoint. The path to rectification of this situation is throueh 
a political nine field. 

Ut lae briefly touch on three additional points. Ke are riehtly con- 
cerned about the health of our state universities that have served the country 
mainificently and nust continue to do so if we are to continue to prosper. 
However, we nust be equally concecned about our private universities. On the 
topic of this hearing, nanely, Industry/University Alliances, such universities 
as HIT, Stanford, Harvard, Kashlneton University, Cornell and Caltech have pio- 
neered. Over the lone haul these universities have striven for research 
excellence and industry has souft!t then out. Their ability to aove sonewhat 
nore freely from bureaucratic constraint has, I suspect, been an asset In this 
success story. 

There Is no question In «y nlnd that Industry/University research 
alliances have been fruitful and should be fostered* However, a strensth alaost 
unique to ALe, 'American scene 1» that of the Inventor /entrepreneur who has a 
product /process Idea and starts a new coiapany to cotanerclallze It. Very often 
these small coopanles are offshoots of universities or laree coapanles. Herein, 
In my view, lies the country's best hope for Innovative competlveness. Wc nust not 
lose sight of this streneth and do everythlne In-.our power »o< enhance It. 
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FlMlly, an Incrcislrcly iC^/inccd vl«w Li th»t thli country'! 
probltai wUh respect to iwnuftctwlne ccHtp«titivcn«ii does not reside in our 
technolocictl Use* which irjuably, is the world»s finest, but our ability to 
compete in Mnufacturine costs and quality. I believe this to be the case* 
If so» the primary solution is inproveioent of the educational basis of ©ur 
workforce at the p«i»ary, secondary and collece levels* U. S. business latnace- 
Mnt eound standi sosie improvement here at well* 
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Mr. Walgren. Thank you very much, Dr, Phillips. We appreciate 
that testimony. 
And Mr.~Slqan. 

STATEMENT OF GEORGE SLOAN, VICE PRESIDENT FOR RE* 
SEARCH AND TECHNOLOGY, ST LOUIS REGIONAL COMMERCE 
AND GROWTH ASSOCIATION 

Mx*. Sloan. Mr. Chairman, and Congressman Buechner, I want 
to thaiik you very much for coming out here and conducting this 
hearing on^this important subject. 

And I would like to complement the Committee on the manner 
in which it ordered the speakers, obviously saving the best till last. 
[Laughter.] 

Thinking seriously, when I saw where I was on the agenda, and 
knowing the quality of the speakers who would precede me,- oc- 
curred to me that nearly everything useful could be said on the 
basic questions posed by the Committee-— would have been said 
when it came my turn. 

So I am going to limit my comments to what the St. Louis Re- 
gional Commerce and Growth Association has done to try to pro- 
mote economic growth in this area through industry-university co- 
operation. 

And I might mention that in addition to being a Vice President 
of the RCGA I also have the— I work for the University of Missouri 
with the title of St. Louis Coordinator of the Missouri Research 
Park. 

So my work, whatever it may be worth, is a product of universi- 
ty-industry cooperation. 

And I would like to just say a word about the RCGA itself, be- 
cause it is an example of industry-university joint action. 

We have the heads of all the universities in the region on our 
board, as well as every segment of the economy. And in addition 
we have a science and engineering committee of about 40 scientists, 
engineers, engineering deans, and so forth, from which a lot of the 
programs that have been describe^ here today have originated. 

So, Mr. Chairman, I do think' chis committee might well com- 
mend to the attention of other communities RCGA's unique blend 
of business and academic activity as a model for encouraging indus- 
try-academic cooperation and support of economic growth. 
^ Now in 1982, RCGA published a plan called High Tech Plan for 
St. Louis, which identified the characteristics of communities that 
have been successful in the area and measured St. Louis against 
these characteristics. 

And as you brought it out in your opening remarks, Mr. Chair- 
man, St. Louis is well-endowed in these areas. 

But it is a fact that in certain areas we were not keeping up with 
the high tech trade. One of them was we were not a location where 
you had a lot of high tech stiart-ups; and another one, we had not 
attracted research activities from outside the region. 

So we identified two programs to try to overcome that. First was 
the St. Louis Technology Center, an innovation center which has 
the mission of helping with high tech start-ups; and second, the 



ERLC 



137 



134 



Missouri Research Park designed to attract research activities from 
outside the region. 

Now both of these are joint university-industry operations. They 
both have nearly all of the universities that have testified here 
today and most of the large corporations represented on their 
boards. 

I will just say a word about the high tech center. John Johnson 
already covered what has been done in the whole state. Our center 
here in St. Louis, for an annual investment of approximately 
$400,000, has leveraged $4,000,707, in private investment, which 
has created 108 jobs, generated $2,517,000 in salaries and resulted 
with a mi nimu m of $181,00 annually in state and local taxes. 

I think I should say that this really outstanding record— it has 
only been up and running for two years. It was accomplished 
through the, fact that we have a really remarkd)le Managing Di- 
rector, Gene Boech, who some of you may know. 

Now the research park is located on 700 acres owned by the Uni- 
versity of Missouri m St. Charles County. And the President of the 
University of Missouri has appointed a Board with all of the 
branches of the University of Missouri represented on that Board, 
as well as Washington University and several of the large corpora- 
tions in the community. 

This research park will provide a campus-like setting for re- 
search oriented activities from both the public and private sectors. 

And it will provide strong ties to both public and private institu- 
tions for its tenants. 

This outstanding location, strong xiniversity connections, and 
extra support from the public and private sectors surely is the suc- 
cess of this undertaking. 

Ultimately, it is expected to generate many thousands of jobs for 
the St. Louis r^on. As of today, first phase development of the in- 
frastructure is nearing completion. And we hope to break ground 
next week for the first time; 

Normally it takes about 15 years for an activity like this to 
mature. Fifteen years from now I will be 97 years old; so I do not 
expect to be on hand to watch what is going on. 

But we really have gotten out to a good start, and we are very 
pleased with what is happening. 

Well, Mr. Chairman, this is two of several programs that the 
RCGA is promoting. And we are proud to be associated with them. 
And we continue to encourage joint industry-academic cooperation 
which has made them possible. 

Thank you. 

[The prepared statement of Mr. Sloan follows:] 
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STATEMENT OF GEORGE SLOAN 



1U IriE HOUSE bUbCOMMHTEL ON SCIENCE, RESEARCH & TECHNOLOGY 



Mr. Chairman, members of the Committee, thank you for inviting me to 
testify at this important hearing. I am George Sloan, Vice President of the St. Louis 
Regional Commerce and Growth Association. I also work part-time for the . 
University of Missouri as the St. Louis Coc^dmator of .the Missouri Research Park. 
Thus, my employment itself is a cooperative undertaking between business and the 
University. 

1 am particularly pleased to have an opportunity to make a statement with 
regard to business/university cooperation because this is an area where I have 
devoted most of my time and effort for the last six years. 1 also would like to point 
out that the St. Louis Regional Commerce and Growth Association itself is an 
excellent example of joint industry/academic effort. The RCGA has on its Board 
the heads of the principal universities m the St. Louis region, as well as 
representatives from all sectors of the St. Louis economy. In add»tion, the RCGA 
supports a Science and Engineering Committee, which includes among its members 
about forty distinguished representatives of business and academia. Mr. Chairman, 1 
believe this Committee might well commend to the attention of other communities 
RCGA*s unique blend of business and academic activity as a model for en*, ^tragmg 
industry/academic cooperation in support of economic growth. 

Now I would like to de',cribe RCGA's program for promoting economic 
development through technolo7,ical progress. 

In 1982, the RCGA published a plan entitled, "A Hi-Tech Plan for St. Louis", 
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which has as its goal the development of SU Louis as a major center for 
tcchnologicdl progress, ihis plan identified the characteristics of a community 
necessary for success as a hi-tech center; then measured St, Louis against these 
fC'w'Stijry characteristics, finding it well-endowed m all respects. The plan noted, 
however, that despite its advantages, St, Louis was not keeping pace with other 
communities m the technological parade. Specifically, although it is the home of a 
number of outstanding research universities and the location of several leading 
hi-tech corporations, St, Louis was not noted as the site of hi-tech start-ups. Nor 
had i: se.ved as a magnet for attracting research activities from other locations, 
1 he hi-tech plan sought to address these two deficiencies: first, by creating an 
Innovation Center - named St, Louis Technology Center - for the purpose of 
incubating hi-tech start-ups and second, by organizing a suburban university-based 
research park - named the Missouri Research Park - to attract hi-tech activities 
from outside the region. Both of these programs are now well on their way towards 
success - a success which has been made possible by strong financial support from 
the State of Missouri, 

The St, Louis Technology Center, located in the old Falstaff building at 5050 
Oakland Avenue, w,-as organized in I98<f and opened its doors in 1985, From its 
beginning, it has been a joint university/industry activity. The first Chairman of the 
Board was Dr, William Danforth of Washington University, Other members of the 
Board represented St, Louis University, the University of Missouri, Southern Illinois 
University, and a number of St, Louis* leading hi-tech companies. The purpose of 
the Center is to assist emerging technolcgy-based businesses. It does this by 
providing a home to these start-up businesses, thereby: 

o Reducing operating costs; 

o Easing administrative burdens; 
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o Offering experienced managerial support; 

o Selling and licensing technologies; 

o Conducting market research; 

o Performing competitive analyses; 

o Developing str<ttegic plans; 

o Obtaining financing; 

o Supporting product development* 

There are now twelve start-up businesses housed m the Center. Several other 
beginning enterprises located off-site are being assisted. To date, the Center has 
accomplished the following: 

o An annual state investment of approximately $'^00|000 has leveraged 
707,000 in private investments* 

o Creating 108 jobs* 

o Generating $2,517,000 in salaries* 

o Resulting m a minimum of $1S1,000 annually m state and local taxes for 
the future* 

This truly remarkable achievement has been made possible by the cooperative 
effort of business and academic leaders, as well as the energy and ability of its 
Managing Director, Mr. Gene Boesch, and his staff* 

The Missouri Research Park is located on 700 acres of University of 
Missouri-owned land ncnr V.dc'on Spring* Th property is being developed through 
an appropriation of $0 million from the Ci^ate of Missouri* The President of the 
University of Missouri has appointed a Board of Directors for the park consisting of 
the Chancellors of the four branches of the University of Missouri, tl^e Chairman of 
the Board of Curators of the University of Missouri, the Chancellor of Washington 
University and several business leaders* This research park will provide a 
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campus-like setting for research^riented activities from both the public and private 
bcctors. It will provide strong ties to both pubUc and private universities for its 
tenants. The oucstanding location, strong university connections and excellent 
support from the public and private sectors assure the success of this undertaking. 
Ultimately, it is expected to generate many thousands of jobs for the St. Louis 
region and the State of Missouri. As of today, first phase development of the 
infrastructure is nearing completion and ground will soon be broken for the first 
tenant* 

Mr. Chairnian, these are but two of several university/industry joint efforts 
which are contributing to the economic growth o* this community. The RCGA is 
proud to be associated with them and will continue to encourage the joint 
industry/academic cooperation which made them possible. 
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Mr. Waixjren. You wUl not really be 97 years old? 
;Mr. Sloan. Yes, I will. 

Mr. Walgren. Well, I have to think about that. 
Mr. Buechner? 

Mr. Buechner. Dr. Jischke, you mentioned that process technol- 
OgleSi and it includes manufacturing, and some of our legislation 
that we have been working on various projects— and I know under 
Chairman Walgren's aegis 

Mr. Walgren. 87. [Laughter.] 

Mr. Buechner.. Anyway, we nave been trying to put an emijhasis 
on manufacturing. But do you think maybe manufacturing is too 
narrow, that prbc^ technology should be the thrust? 

Dr. JisoHKE. Well, manufacturing is surely one aspect 

Mr. Buechner. Well 

Dr. JisoHKE [continuing]. And a m^or one. Manufacturing from 
Missouri is a very, very important comi)onent of our economy. 
There are 420,000 jobs there. It is 20 percent of Missouri's work 
force. 

There are 7500 companies. If you dc ^he division, it turns out the 
average company is about 50 people. These are small to medium- 
sized comijanies. Many of them are in the supplier business. They 
supply m^or assemblers. 

Like the automotive industry we are second in the country in the 
assembly of cars. like the aircralft industry, McDonnell Douglas. 

And they are the people for whom I believe programs at univer- 
sities can be particularly importcmt They are not at a scale where 
they can develop the technologies themselves—a company of 50 
people cannot anord to go researching flexible manufacturing sys- 
tems. 

And yet it is absolutely pivotal that they gained access to that 
technology and employ it wisely. And the evidence heretofore in 
the United States is not particularly reassuring. 

We> do not use this new technology particularly well. The Japa- 
nese.make something like .50 products per flexible manufacturing 
system. The United States averages less than 10. 

So we do not use the technology well, and we tjrpicaliy take twice 
as long to implement it. And J believe there is a role for universi- 
ties. 

I would say manufacturing would be at the top. It certainly is 
not the only process technology, though. But it would be a major 
one. 

Mr. Buechner. And also, to what extent do the programs you de- 
scribe make use of the National technological— Technical Informa- 
tional Service, Bureau of Standard; Automatic Manufacturing Re- 
search Facility, and inventions programs in the Federal Lab Con- 
sortium? 

Dr. JiscHKE. We make use of those programs particularly in the 
transferring of technical information. The data bases we have 
gained access to really tap all of the government's resources. 

The automated manufacturing demonstration facility, though, 
does not well serve the needs of small business. It is too far away. 

I think one of the tricks in trying to bring this technology to 
smaller businesses is one must establish a network— a communica- 
tions network that is done by people. 
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And people at the university in our Manufacturing Research and 
Training Center literally are going out and visiting with companies 
and trying to make clear to them our interest; the kinds of re- 
sources we have in working with them. 

When you get as far away as Washington, a small company like 
Bronze Fabricators simply is— they do not know anybody there and 
they do not have the time to go. 

And the universities— particularly these great land grant univer- 
sities— I think it established a terrific record in the agricultural 
area and that suggests-^me details aside— an extension model for 
other parts of the economy, particularly if you recognize that small 
busmesses generate so.many of these new jobs. 

That is where we ought to be working to bring the resources of 
these research universities to bear. 

Mr. BuECHNER. With that in mind. Dr. Mitchell is not here but, I 
know that the University of Missouri Agriculture School has been 
workmg on a number or projects which— if one were to use cotton, 
they would say "From dirt to shirt." 

They are trying to find a way to integrate not only the cultiva- 
tion but the processing of the product. And they are doing that 
with a number of what would probably be called almost primitive 
plants, but native rubber plants and various new types of pla*its 
that could be turned into the type of pulp that is usable for making 
paper. 

And it is utilizing some of the new technologies, but trying to in- 
tegrate not just the agricultural prospect, but also the aspect of 
bilging into it the processing and then ultimate manufacture. 

Dr. Phillips, I have— this is my last question. You state in your 
PJ^P^ffr remarks that "ad hoc Congressional Bills for construction 
of buildings or laboratory facilities are to be deplored." 

You wouldn't mean pork-barrelling by that, would you? 

Dr. William Philups. Well, sir, you can call it what you like. 

Mr. BuECHNER. I am interested in knowing that since you have 
been m all elements of what we are talking about here that— how 
do you feel about dedicated facility programs? 

Dr. WiixiAM PfliLUPS. Well, Congressman Buechner, I have some 
mixed feelmgs about this when it comes to dedicated facilities sub- 
tractmg from the funding that will be available for individual in- 
vestigator.. a mater of fact, I would— there is an excellent edito- 
S^r/^^j editorial but a column in the New York Times today by 
Phil Anderson at Princeton, who had formally been at Bell Labora- 
tones. On things like the super-collider, which I have no problems 
with, except to the extent that it does subtract from funding that 
would be available to the individual investigator. 
^ Science— the best of science is a cottage industry in a sense. That 
IS a highly competitive thing. This is why ours works so well, be- 
cause of the competitive peer review system that we have 

Ajid I am in favor of the big facilities, but frankly, not if this 
subtracts, and subtracts funding out from our individual investiga- 
tors—which is our big pay-off in the United States. 

Mr. Buechner. All right. Thank you. 

Thank you, Mr. Chairman. 

Mr. Walgren. Well, thank you, Mr. Buechner. 
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And the time has gone on that we should end. But I certainly 
want to express iny appreciation to the witnesses on behalf of the 
Ck>mmittee> and especially to Mr. Buechner for assembling the 
hearing and guiding and directing us towards each of you. 

You have been good contributors to this record, and we appreci- 
ate having it. Thank you very much*, 

[Whereupon, at 1:48 p.m. the hearing was concluded.] 

[The prepared statement of Dr. Schneiderman follows:] 
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Testimony before 
U* S« House of Representatives 
Committee on Sciences, Space and Technology 
Subcommittee on Science, Research and Technology 
Field Hearing on University/Industry Alliances 
St, Louis, MO 
February 8, 1988 



Howard A, Schneiderman 
Sr« VP, R&D 
Monsanto Company 
St« Louis, MO 



Mr« Chairman: 

I am Howard A, Schneiderman, Senior Vice President, Research 
and Development, at Monsanto Company which is headquartered in 
St. Louis, Missouri, It is a privilege to address the Subcom- 
mittee, 

I should like to outline briefly ray company's experience 
with university/industry research partnerships and why I believe 
they can be useful to corapanies, to universities and to the 
larger society. 

Our nation • • noray is rapidly changing frora a resource- 
intensive economy o a knowledge-intensive cconoray, in agri- 
culture, for example, the acres one could cultivate were once the 
dominant economic factor. Today, it is the knowledge-intenciva 
methods usea to manage those acres that determines the success of 
a farmer, soth agriculture and industry are learning how to 
substitute knowledge for resources, Xt is largely technological 
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change, not access to natural resources that will^drlve America's 
and the world's economy In €he future. 

I am absolutely convinced that America can remain the 
leaching productive economic force on this planet for the rest of 
this century and the next. But to secure this, this nation must 
be continuously positioned on the leading edge of technological 
change so that we can be the low-cost, high-quality producers of 
generation after generation of innovative and important products. 
For many industries in this country, the choice is clear t either 
be innovative or compete with a company in Japan, Korea, France, 
or elsewhere, which is innovative. 

Many informed people believe that technological disadvantage 
has been a key factor in America's loss of economic competi- 
tiveness in industries like steel, automobiles, and much of 
electronics. Not the only factor, to be sure, but a key factor. 
There is reason to believe that unless we do something creative 
quickly this loss of competitiveness may damage other industries 
as well, such as pharmaceuticals, agriculture, telecommunica-* 
tions, and emerging industries such as those based on biotech- 
nology, information science and new materials. 

In. my brief remarks I will suggest that one way to greatly 
enhance* industrial competitiveness is to couple the talents of 
America's research-driven industries with those of America's 
research universities. 



144 

Schneiderman 3 

Each year this nation invests more than $6.5 billions of in 
university research. How can we use more effectively the knowl- 
edge base and the skill base created by our research universities 
to improve the economic competitiveness of the nation •« research- 
driven businesses? 

I will draw on the experience of Monsanto Company, but I 
believe that our experience can be relevant to other companies, 
both large and small, who are contemplating university/ industry 
ventures. Although my viewpoint is that of someone who is 
preaently in industry, you will have a chance later today to hear 
the views of some of Monsanto *s university partners* 

Last year, Monsanto spent about $625M on research and 
development, of which between 15 and 20 million vfas spent on 
university research collaboration. This amounts to about 3 
percent of our total R(D budget. 

Let me emphasize that I am not talking about philanthropic 
gifts to universities nor about clinical trials of drugs con- 
ducted in research hospitals or field tests of new herbicides 
conducted in land grant colleges* I am talking about genuine 
research partnerships aimed at discovery. 

Monsantv-'s largest research partnership is with Washington 
University Medical School in St. Louis. Washington University 
scientists Hork together with Monsanto scientists to discover new 
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facts of n«tur« such as what causes abnormal heart beats ^ as well 
as to discover new biologically-active molecules such as a small 
protein produced by the human heart that regulates blood pres- 
sure* 

This joint research is discovery veaearch * the kind of 
research that is appropriate to universities. It is not drug 
developewint research^ the kind of research that is done in 
industry and is not appropriate for universities* Monsanto* s 
partnerships with universities are in the area of discovery, some 
tines very long-term discovery. Nothing that we do with Wash- 
ington University or with our other university partners encour- 
ages the universities to pursue to short-term utilitarian goals* 
We see the university as a great source of discovery, and we see 
our company as a full partner in discovery* We are able to bring 
new skills, new ideas, whole new technologies to the research 
programs we conduct together* Indeed f the money Monsanto pro- 
vides to Washington University Medical School is far less signif- 
icant than the scientific insights and skills that our sr entists 
contribute to solving major problems of medicine* 

Beyond this, Monsanto develops these discoveries into new 
products that benefit people, new products that preserve and 
create' jobs for our employees and strengthen this nation's 
econom/, new products whose coBonercial success encourages pension 
funds and individual investors to invest in us* 
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But be assured that everyone in Monsanto and everyone in 
Washington University Medical School involved in our joint 
program knows that the missions of research universities and of 
companies are different: the objective of a research university 
is to teach and to advance knowledge; the obj#»ctives of a company 
is to advance knowledge and to use the knowledge gained to 
develop useful and profitable new products. 

The joint discovery program between Monsanto and Washington 
University Medical School has had voiiderful consequences for both 
institutions. Today hundreds of Monsanto scientists are part of 
a powerful team that includes about 120 Washington University 
scientists. Together we are able to folve some enormously 
difficult but important scientific problems that Monsanto can 
develop into new therapies for major diseafies. We are convinced 
that our research collaboration wit ^ Washington University 
accelerates the rate at which our biomedical discoveries are 
translated or developed into new pharmaceutical products that 
benefit people, Zt is impoitant to emphasize that the university 
^9 119^ the pharmaceutical business^ It remains in the knowl* 
edge business. The actual conversion of our Joint research into 
new drugs that help people, the actual development of a new drug 
for hypertensioni leukemia, osteoporosis, Alzheimer* s disease or 
psoraiasis is done by Monsanto. Today five new therapeutic 
products based on the Washington University/Monsanto research art; 
being developed by G. D, Searle, Konsanto's pharmaceutical 
subsidiary. 
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Since Monsanto began the program with Washington University 
in 1982, more than 50 pa'-ents have been granted or applied for, 
largely fof^new drugs based on our joint reseaf:h. Who owns the 
patents on those new discoveries? Let's answer that question and 
a number of other questions which loomed large at the outset of 
our joint research ventures with universities but turned out to 
be of no practical consequence. 

In the case of patents, the university c#tis the patents. 
Monsanto has the exclusive right to license any patents that may 
come from the research and we provide the support needed for the 
university to obtain patents. The university can expect conven- 
tional royalties from a patentable discovery when the product 
based on that discovery is commercialized. 

Do we delay publication and prevent the diffusion of knowl* 
edge? We have asked for 30 days to review papers for patent- 
ability before publication. This has proven satisfactory for 
more than 100 papers, no delays, no problems, no being "scooped" 
by a competitor. Knowledge has been advanced and made available. 

Do we "direct" the university's research. As a former dean, 
1 can attest that no one tells a professor in an American uni- 
versity what to do. ' 

What about the fear that a contract between a company and a 
university will encourage the university to pursue excessively 
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utilitarian goals and to neglect the long-term fundamental 
questions upon which the advance of science depends? This simply 
hasn't happened in any of the more than 50 research projects 
Monsanto has underway with universities. Indeed, Monsemto 
support has often -encouraged university scientists to attack 
extremely difficult problems of: long-term duration which do not 
produce immediately publishable results and which were much less 
likely to be supported by a traditional federal grant mechanism. 

What about the fear of the loss of confidentiality? when 
Monsanto shar'^s private research information with an academic 
colleague, we expect him or her to keep the information private. 
When an academic colleague shares a private research result with 
us, we keep the information private. Our behavior in this regard 
is precisely what one would expect of research scientists in 
universities who share confidential information with each other. 

What special advantages are there to the university from 
university/industry research collaborations? For the univer- 
sities there are a variety of advantages. For example, industry 
places a higher premium on progress and results than on process 
and paper work. Industrial grants tend to be simpler to apply 
for and are often awarr'sd in a month or two rather than the 9 
plus months required fur most government grants. Universities 
can gain important insights from companies into the relevance and 
applicability of a particular piece of research. 
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But the roost important advantage to the university is 
partnership with an exciting group of industrial research scien^* 
tistSf with complementary skills # new viewpoints # fresh ideas / 
urgency and results orientation* Industrial partners can help 
university scientists v;in their races for discovery and advance 
knowledge* 

For both universities and industry 'there are some common 
advantages* For example, research partnerships between univer- 
sity and industry can accelerate research in both institutions* 
Some important questions require large research groups and 
enormous outlays for equipment that are often far beyond the 
resources of a single laboratory or department and often exceed a 
given industrial or academic institution* A joint university- 
industry research program in plant molecular biology, with 60 
scientists with diverse skills drawn from both the industrial and 
the university community # is far more likely to tease secrets 
from protoplasts f chlorop lasts and plant chromosomes than are 
several mini*-teams* 

Also, research is increasingly expensive; big science is 
certainly not restricted to high energy physics* Institutional 
competitiveness has given way to regional competitiveness* 
University-*industry partnerships not only enhance the research 
competitiveness of the individual scientists and the institutions 
involved, but may also enhance the technological and economic 
competitiveness of the regions in which they are embedded* 
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Prom more than 15 years of university/industry collaboration, we 
have identified three "musts" in making a university-industry 
partnership work. They are: 

• Identify a key individual with requisite authority 
as a company representative, koy contact and 
probltnr-solver. This person must ^e dedicated to 
the success of the joint research venture. 

• Designate top company scientists for active 
collaboration with each university principal 
investigator. 

• Promote a spirit of give and take and openness 
among all participants. An academic scientist 
cannot hide behind the hedge of "academic freedom" 
to do entirely as he ov she wishes. A debate with 
one side refusing to allow the possibility of 
having his or her mind changed is not a debate. 

• Other factors crucial for success include: 

• Clear definitions of needs and expectations at the 
outset. We are talking about a collaboration ^ not 
a one-way efflux of money. 
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• Preserve academic freedom to publish and present 
papers and, at the S£une time, preserve industry's 
need to obtain patent coverage for important joint 
discoveries. 

• Companies that wish to participate in joint 
ventures with universities must encourage their 
own scientists and engineers to publish. If this 
is an uncomfortable activity for a company, then 
don't enter a joint research program with a 
university. 

• Industry must rapidly follow up research leads 
generated from the university if the relationship 
is to progress. 

• There must be a willingness to have two*-way free 
and open communication. 

• In seeking university partners, do not rely solely 
on the "old guard". Seek ideas and proposals from 
younger scientists who are still in their "loga- 
rithmic growth phase". 

• The ground rules between all parties must be 
clearly articulated and u .derstood. There should 
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be a social contract confirmed by a written 
contract. 

There should be a scientific oversight conunittee 
selected from the ou':side that reviews the work 
after a set period of time, assesses both its 
scientific merit and the impact of the program on 
the two institutions. 

Monsanto has had both very good and very bad 
experiences with university research programs. 
The bad examples occurred when there was little or 
no communication. Industrial funding was regarded 
as charity. There was no peer review, and as a 
consequence an adversarial relationship developed. 

Companies must not impose their "corporate culture 
and administrative controls" on their university 
programs. To be sure, it is comforting to do so, 
but universities are not corporate subsidiaries. 
Faculty partners are not employees. They are 
geese that lay golden eggs, and traditional 
corporate culture will sterilize them and stop the 
egg laying. Do not enter a partnership with a 
university unless you are prepared to leave your ' 
corporate management style behind. 
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Let me also add that: 

• There is no "generic format" for university/ 
industry partnerships. Each one must be hand 
crafted to fit the culture of the particular part 
of the company and the particular part of the 
university involved in the partnership. Partner- 
ships between chemistry departments and companies 
will be different than between chemical engineer - 
ing departments and companies. Partnerships 
between a university and a central research 
department in a company will be different from- a 
partnership between that same 'university and an 
operating company or division with a profit and 
loss responsibility. 

Lastly: 

• Research partnerships with industry are not 
appropriate for some universities, for some 
do.partmcnts, or for some individual scientists. 
But it can be a productive approach for some 
companies, for some universities and for some 
faculty members. Unless you are prepared to leave 
your suspicions behind, don't touch it. For such 
progrcuns to work, both partners have to feel 
really good about it. 
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One of the issues upon which this Subcommittee has focused 
concerns foreign companies. Since university/ industry partner- 
ships can provide real economic advantage for the companie 
involved and for our nation, should government or universities 
seek to limit the involvement of foreign companies with univer- 
sity research? I believe that in most cases it would be a 
mistake to limit their involvement. Consider the following; 
Monanto Company's second largest partnership in university 
research is with Oxford University in the United Kingdom where 
we support a major research program on the chemistry and biology 
of the sugars that decorate many important proteins in the human 
body. Why Oxford University? Because it is the leading center 
in the world for that special kind of research. Access to Oxford 
University technology will accelerate ranidly Monanto's ability 
to introduce new drugs for presently untreatable diseases. It 
would be a great blow to both human medicine and to Monsanto if 
Monsanto scientists were prevented from collaborating with their 
British colleagues. It seems to me that fairness requires that 
if British companies like ICI or Glaxo decided to conduct joint 
research with a university in the United States, we should not 
hinder their programs. 

In the case of Japan, it depends on whether American scien- 
tists can have ready access to the major research and engineering 
laboratories in Japan, Manufacturing technology is Japan's 
strong suit and one of the keys to Japan's economic competi- 
tiveness. If the Japanese will allow American engineers to 
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collaborate with Japanese engineers in Japan at their great 
engineering research centers to design and improve manufacturing 
technology/ and will allow American scientists and engineers to 
coliaborau'e with their counterparts in Japan in designing new 
gene sequencers and other new instruments for biotechnology and 
will welcome American scientists into ^ lir world~faroous ceramics 
research laboratories, then Z have no problem with Japanese 
scientists and Japanese companies gaining access to America's 
strong suit, basic research and discovery* However, it should be 
a two--way street* More than 300 Japanese scientists conduct 
research at NZH in Bethesda, Maryland* I wonder how easy it is 
for American engineers to spend two years in manufacturing 
technology research centers and ceramic technology research 
centers in Japan* 

Bottom line: Z do not believe we should limit the involve- 
ment of foreign companies with American research universities* 
But we should insist on equal access for America's scientists, 
engineers and companies to the best research and engineering 
centers of other countries* 

To conclude, if the United States is to remain the leading 
economic power in the world, it must consciously position itself 
on the leading edge of technological and industrial change* 
These technological changes are occurring in the pharmaceutical, 
agricultural, telecommunications and micro-electronics indus- 
tries, r-ocluction of new materials, industrial control systems 
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and also in many of our mature manufacturing im^ustries, I see 
opportunities for hybrid technological vigor and exciting intel- 
lectual advance as the result of thoughtfully selected joint 
research programs between industries and universities. It is a 
way to "rustproof America. I see whole new industries and new 
job emerging. In my view, university-industry partnerships are a 
vital national necessity. 

As a nation, we cannot hope to prosper in the long term as 
assemblers of imported parts and exporters of imported ideas. 
Let us not forget that one of America's greatest advantages is 
that we arc a heterogeneous people with diverse heritages and 
diverse approaches to solving problems. That is precisely what 
invention and innovation require. There is no more fertile 
ground for invention and innovation than at the interface of 
America's great research universities and her industries. That 
interface can be a catalyst for increased economic competitive- 
ness. 
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Thf Gomtttctt*UQUcrstty*lQdmtry Rcsctrch Rouadttbic 



The Govcrnmcni-Univcrsitylndustry Rcicarch Roundtable is jponjorcd by the 
National Academy of Sciences, National Academy of Engineering, and Institute of 
Medicine. The Research Roundtable was created^in 1984 to provide a forum where 
scientists, engineers, admtnistratoi^, and policymakers from government, university, 
»nd industry can come together on an ongoing basis to explore wiys to improve the 
productivity of the nation's research enterprise. The object Is to try to 
understand Issues, to Inject imaginative thought Into the system, 9nd to provide a 
setting for discussion and the seeking of common ground. The Rcgndtable does not 
make recommendations, nor offer specific advice. It does develop options and bring 
all interested parties together. '>'he uniqueness of the Roundtable is tn the breadth 
of its membership and in the continuity with which it can address issues. 



The Industrial Research Institute (I.R.I.) was founded In 1938 under the 
auspices of the National Research Council. Its purposes are to promote, through the 
cooperative efforts of Its members, improved,^economical, and effective techniques 
of organization, administration, md operation of industrial research, including 
means for more effective interaction with other corporate functions; to gener:^;e 
understanding and cooperation between the academic and Industrial research 
communities; to afford a means for industry to cooperate effect ely with government 
in matters related to research; to stimulate. ind develop an understanding of 
research as a force in econoitic, industrial, ind social activities; to encourage 
high standards in the field of Industrial research; and to promote communication and 
interaction with industrial research organizations in other countries. I.R.I, is an 
association of some 260 major industrial companies that provides a means for the 
coordinated study Oi problems confronting managers of industrial research and 
development. 



Publlcatloai art avallabU from; 

Government*University*lDdustry Research Roundtable 

National Academy of Sciences 

National Academy of Engineering 

Institute of Medicine 

2101 Constitution Avenue NW (NAS342) 

Washljgton, DC 20418 

(202) 334-3486 



Printed in the United States of America 



Tht Uduitrlal Research lottltHtc 





161 



PREFACE 



The simplified and standardized models of university-industry cooperative 
research agreements that are presented here are the products of a joint effort of 
the Govcrnment-University-Industry Research Roundtable and the Industrial Research 
Institute (I.R.I.). Our two organizations approached the task of developing these 
models with the goal to maximize productive research collaboration between industry 
and academia by streamlining the negotiation process for reaching a formal 
agreement. Some of the impacts we hope will result from use of the documents are. a 
decrease in the time and effort required to reach an agreement: partners m research 
programs, rather than developing a contract from scratch, will use much of the model 
and devote their energies to negotiating specific features: and companies and 
universities new to research alliances will have a sense of what is reasonable to 
consider in establishing a contract. 

Two models are presented. For the purposes of basic research support, simple 
research grants between universities and companies, as illustrated in Part I. may be 
most effective. Where complex issues are raised by the parties, a research contract 
will be the most appropriate instrument. A "typical first approach" to .^uch a 
contract is illustrated in Part II. ThescmoCtCls are conceived as good eximples of 
agreements, and good starting points for negotiations between the industrial sponsor 
and the university on a specific contract. They are not intended to serve as a 
final document. We recognize that. modifications will be required as a function of 
the special characteristics of each collaborative research effort. 

The preparali i of these models was accomplished through a series of steps. The 
Roundtable. with the assistance of the I.R.I. Committee on University Relations, 
established an ad hoc committee of industrialists (Appendix II) to prepare 
initial drafts of the two agreements. The thought was to have industry, as the 
financial supporter of the research, take the lead for simplification. This concept 
is an outgrowth of the Roundtable initiative with the federal agencies to simplify 
the federal government-uuiversity research administration procedures. In that case, 
lepresentatives from the federal agencies took the initiative (n', simplification 
through the design and implementation of the Florida Demonstration Project. 

The models drafted by this ad hoc committee were discussed at a workshop of 
university and industrial directors for sponsored research. Comments from that 
workshop have been incorporated In'o thft document. The I.R.I. Committee on 
University Relttious (Appendix III} t ten reviewed the models for their effectiveness 
and appropriateness as starting poinu for negotiations. 

The Roundtable and the \R.l. have worked together to ensure that the documents 
represent a reasonable apprr *h to university-industry research agreements. Our 
efforts are based on the notioii that research agreements should reflect the 
interests of both parties. We hope that both universities and industry will 
approach research undertakings with a degree of flexibility and creativity, taking 
into account the special interests and needs of each other. 
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Wc expect that you will find these models useful as starting points for 
negotiations when setting up agreements. We would like to know how they worked, and 
would appreciate your responses to questions such as: 

o Were the models an effective loo! in the negotiation process? 

o Did using the models save yoft time and effort in reaching an accord? 

o What were areas that required negotiation? What were the resolutions? 

o What areas did both parties agree to readily, but were different than pres;nted 
in the models? 

0 What modifications in the models do you propose? 

Your comments will be most helpful to us in considering future modifications of t'»e 
models to reflect the most reasciable and effective starting point for negotiations 
for cooperative research agreement;. 





President 

Industrial Research Institute 
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PART I 



RESEARCH GRANT 



(Q2IS) 

(Director/Administraror) 
(Research and Development^ 
(University^ 
^Address) 



Sir/Madam: 

Re: Research Hrant 

(COMPANY) is pleased to provide an unrestricted grant of Dollsrs 

(5 ) to (UNIVERSITY) for the support of research in the field 

0^" , conducted under the direction of Dr. . Our 

check payable to (UNIVERSITY), for the sum of the grant will be forwarded promptly 
under separate cover upon your indicated acceptance and return of a duplicate of 
this letter. 

Although no accounting is expected in regard to this grant, regulations of the 
Iniernal Revenue Service may require that ue produce your statement that the funds 
have been used tor the stated purpose in order to receive appropriate tax 
recognition. 

Please indicate your acceptance of this grant, and your certification that these 
funds will be used in support of the research indicated by signing and returning a 
duplicate of this letter for our files. The vehicle for transfer of funds should 
comply in all respects with the provision? of this letter, 

Dr. — . will serve as the technical contact for our company and will be 

responsible for following progress of the study, as well as assisting you as needed. 

Very truly yours, 

(COMPAN-V-, 

By: 

Title: 

ACCEPTED AND AGREED TO: 

(UNIVERSTTV) 

By: . 

Title: (Director/Designated Ad ministrator for RAm 
Date: 
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PART 11 



RESEARCH AGREEMENT* 



THIS AGREEMENT effective this ^day of . 198^ by and between 

(hereinafter referred to as "Sponsor") and the UNIVERSITY 

OF , a non-profit educational institution (or its agent) of the 

State of (hereinafter referred to as "University"). 

WITNESSETH: 

WHEREAS, the research program contemplated by this Agreement is of mutual interest 
and benefit to University and to Sponsor, will further the instructional and 
research objectives of University in a manner consistent with its status as a 
non*profit. tax-exempt, educational institution, and may derive beneuts for both 
Sponsor and University through inventions, improvements, and/or discoveries; 

NOW. THEREFORE, in consideration of the premises and mutual covenants herein 
contained, the parties hereto agree to the following: 

Article ! r Deflnltloos 

As used herein, the following terms shall have the following meanings: 

1.1 "Project* shall mean the description of the project as described in Appendix A 
hereof, under the direction of Dr. as principal investigator. 

1.2 "Contract Period" is . U8. through . 198^ 

1.3 "University Intellectual Property' shall mean individually and collectively 
all inventions, improvements and/or discoveries which are conceived and/or 
made (i) by one or more employees cf University, or (ii) jointly by one or 
more employees of University and by one or more employees of Sponsor in 
performance of Project. 

Article 2 - Research Work 

2.1 University shall commence the performance of Project promptly after the 
effective date of this Agreement, and shall use reasonable efforts to perform 
such Project substantially in accordance with the terms and conditions of this 
Agreement. Anything in this Agreement to the contrary notwithstanding. 
Sponsor and University may at any time amend Project by mutual written 
agreement. 

2.2 In the event that the Principal Investigator becomes unable or unwilling to 
continue Project, and a mutually acceptable substitute is not available. 
Vriiversity and/or Sponsor shall have the option to terminate said Project 
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Article 3 • Reports and CoDfcrcaccs 

3.1 Written program reports shall be provided by University to Sponsor every 

( I months, and a final report shall be submitted by University 

within rfortvfive M5) davsl of the conclusion of the Conti ict Period, or 
early termination of this Agreement. 

3.2 During the term of this Agreement* representatives of University win meet 
with representatives of Sponsor at times and places mutually agreed upon to 
discuss the progress and results, as well as ongoing plans, or changes 
therein, of Project to be performed hereunder. 

Article 4 - Costs, BlIllDgs, tad Other Support 

4.1 Ii is agreed to and understood by the parties hereto that, subject to 
Article 2, total costs.to Sponsor hereunder shall not exceed the sum 

of Dollars ($ ). Payment shall be made by Sponsor 

according to the following schedule: ( j. 

4.2 Sponsor shall loan/donate the following equipment to University under the 

following conditions: f j. 

University shall retain title to any equipment purchased with funds provided 
by Sponsor under this Agreement. 

4.3 Anything herein to the contrary notwithstanding, in the event of early 
termination of this Agreement by Sponsor pursuant to Article 9 hereof. Sponsor 
shall pay all costs accrued by University as of the date of termination, 
including non-cancellable obligations, which shall include all aon*cancelIable 
contracts and fellowships or postdoctoral associate appointments called for in 
Appendix A, incurred prior to the effective date of termination. After 
tv^rmination, any obligation of Sponsor for fellowships or postdoctoral 
associates shall end no later than the end of University's academic year 
following termination. 

Article 5 - PM&iUlty 

5.1 Sponsor will not use the name of University, nor of any member of University's 
Project staff, in any publicity, advertising, or news release without the 
prior written approval of an authorized representative of University. 
University will net use the name of Sponsor, nor any employee of Sponsor, in 
any publicity without the prior written approval of Sponsor. 

Article 6 - PaMlcatlons 

6.1 Sponsor recognizes that under University policy, the results of University 
Project must be publishable and agrees that Researchers engaged in Project 
shall be permitted to present at symposia, national, or regional professional 
meetings, and to publish in journals, theses or dissertations, or otherwise of 
their own choosing, methods and resul'iS of Project, provided, however, that 
Sponsor shall have been furnished copies of any proposed publication or 

presentation at least ( ] months in advance of the submission of such 

proposed publication or presentation to a journal, editor, or other third 

party. Sponsor shall have [ ] months, after receipt of said copies, 

to object to such proposed presentation or proposed publication because there 
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is ptteouble subject matter which needs protection. In the event that- 
Spoosor makes such objection, said Researcher(s) shall refrain from making 

such publication or presentation for a maximum of [ ] months from date 

of receipt of such objection in order for University to file patent 
application(s) with the United States Patent and Trademark Office and/or 
foreign patent. '^fftceCs) directed to the patentable subject matter contained 
in the proposec Publication or presentation. 

Article 7 • Intellecttsal Property 

7.1 All rights and tiile to University Intellectual Property under Project shall 
belong to Univ ersity aajl s^aM subject to the terms and conditions of this 
Agreement. 

7.2 Rights to invc/itioss, improvements and/or discoveries, whether patentable or 
copyrightable or not, relating to Project made solely by employees of Sponsor 
shall belong '.o Sponsor. Such inventions, improvements, and/or discoveries 
shall not bt subject to the terms and conditions of this Agreement. 

7.3 University will promptly notify Sponsor of any University Intellectual 
Property conceived a^d/or made during the .'ontract Period under Project. If 
Sponsor directs that a patent application or application for other 
intellectual property protection be filed. University shall promptly prepare, 
file, and prosecute such VS. and foreign application in University's name. 
Sponsor shall bear all costs incurred in connection with such preparation, 
filing, prosecution, and maintenance of U.S. and foreign application(s) 
directed to said University Intellectual Property. Sponsor shall cooperate 
with University to assure that such applicatior(s) will cover, to the best of 
Sponsor*s knowledge, all items of commercial interest and importance. While 
University shall be responsible for making decisions regarding scope and 
content of application(s) tc be filed and prosecution thereof. Sponsor shall 

be given an opportunity to review and provide input thereto. University shall 
keep Sponsor advised as to all developments with respect to such 
application(s) and shall promptly supply to Sponsor copies of all papers 
received and filed in connection with the prosi* ution thereof in sufficient 
time for Sponsor to comment thereon. 

7.4 If Sponsor elects not to^exercise its option or decides to discontinue the 
financia* support of the prosecution or maintenance of the protection. 
University shall be free to file or continue prosecution or maintain any such 
application(s), and to maintain any protection issuing thereon in the U.S. and 
in any foreign country at University's sole expense. 

Article 8 - Grtit of Rtghtt 

8.1 Pursuant to Article 7.3, University grants Sponsor ihe first option^ at 

Sponsor's sole selection, for either a non-exclusive, royalty-free license or, 
for consideration, an exclusive license with a right to suhlicense on terms 
and conditions to be mutually agreed upon. The option shall extend for a time 
period of [ J ''rom the date of termination of the Agreement. 

Article 9 - Terni and Termination 

9.1 This Agreement shall become effective upon the date first hereinabove written 
and shall continue in effect for the full duration of the Contract Period 
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unless sooner terminated in accordance with the provisions of this Article. 
The parties hereto may» however, extend the term of this Agreement for 
additional periods as desired under mutually agreeable terms and conditions 
which the parties reduce to writing and sign. Either par:y may terminate this 
agreement upon ninety (90) days prior written notice to the other. 

9.2 In the event that either party hereto shall commit any breach of or default in 
any of the terms or conditions of this Agreement* and also shall fail to 
remedy such default or breach within ninety (90) days after receipt of written 
notice thereof from the other party hereto, the party giving notice may, at 

its option and in addition to any other remedies which it may have at law or 
in equity, terminate this Agreement by sending notice of termination in 
writing to the oti .r party to such effect, and such termination shall be 
effective as of the date of the receipt of such notice. 

9.3 Subject to Article 8, termination of this Agreement by either party for any 
reason shall not affect the rights and obligations of the parties accrued 
prior to the effective date of termination of this Agreement. No termination 
of this Agreement, however effectuated, shall affect the Sponsor*s rights and 
duties under Article 7 hereof, or release the parties hereto from their rights 
and obligations under Articles 4, 5, 6, 7, 8, and 10. 

Article 10 • Independent Contractor 

10.1 In the performance of all services hereunder: 

10,1.1 University shall be deemed to be and shall be an independent 
contractor and, as such. University shall not be entitled to any 
benefits applicable to employees of Sponsor; 

10.1.3 Neither party is authorized or empowered to act as agent for the other 
for any purpose and shall not on behalf of the other enter into any 
contrac , warranty, or representation as to any matter. Neither shall 
be bound by the acts or conduct of the other. 

Article 11 • Insurance 

1 1.1 University warrants and represents that University has adequate liability 
insurance, such protection being applicable to officers, employees, and agents 
while acting within the scope of their employment by University, and 
University has no liability insurance policy as such that can extend 
protection to any other person. 

1 1.2 Each party hereby assumes any and all risks of personal injury and property 
damf.gs attributable ;o the negligent acts or omissions of that party and the 
officers, employees, and agents thereof. 

Article 12 • Governing L«w 

12,1 This Agreement shall be governed and construed in accordance with the laws of 
the State of 



Article 13 - Assignment 

13 I This Agreement shall not be a signed by either party without the prior written 
consent of the parties hereto. 
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13.2 This Agreement ts assignable to any. division of Sponsor, any majority 

stockholder of Sponsor, and/or any subsidiary of Sponsor in which [ ) 

percent of the outstanding stock is owned by Sponsor. 

Article H • Agrtcacat Modification 

'14.1 Any agreemeut to change the terms of this Agreement in any way shall be valid 
only if the change is made in writing and approved by mutual agreement of 
authorized representatives of the parties hereto. 

Article IS • Notices. 

(5.1 Notices, invoices, communications, and payments hereunder shall be deemed made 
if given by registered or certified envelope, postage prepaid, and addressed 
to the party to receive such notice, invoice, or communication at the address 
given below, or such other address as may hereafter be designated by notice in 
writing: 

If to Sponsor: SPONSOR 

riTY. STATF ZIP CODE 
If to University: UNIVERSITY 

CITY. STATE. ZIP CODE 

If Technical Matter: PRiNrtPAi. TNVES^ GATOR 

TITLE 
UNIVERSITY ADDRESS 
CITY STATE. ZIP CODE 

IN WITNESS WHEREOF, the parties have caused these presents to be executed in 
duplicate as of '>e day and year first above written. 

f<;pnNSOR> ^UNIVERSITY) 



By: By: 
Title: Title: 



Witness Witness 
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APPENDIX I 



OPTIONAL AND ALTERNATIVE CLAUSES 



Appendix Article 1 - Non-disclosure 

(Note; Since the terra of the noa-disclosure restriction is always longer than the 
term of the research project, it is rauch more efficient to have a separate 
non-disclosure agreement which can be administered long after the research is over 
and the file is closed. In the event, however, that a Non^disclosure Article is 
included in the Agreement, model language for such an article is provided. If a 
Non^disclosurc Article is used. Article 6 - Publications should be replaced with the 
modified version below.] 

1.1 Anything in this Agreement to the contrary notwithstanding, any and all 
knowledge, know-how, practices,, process, or other information (hereinafter 
referred to as "Confidentii'i information") disclosed or submitted in writing 
or in other tangible form which is designated as Confidential Information to 
either party by the other shall be received and maintained by the receiving 
party in strict confidence and shall not be disclosed to any third party. 
Furthermore, neither party shall use said Confidential Information for any 

'pose other than those purposes specified in thi» Agreement. The parties 
may disclose Confidential Information requiring access thereto for the 
purposes of this Agreement provided, however, that prior to making any such 
disclosures each such employse shall be apprised of the duty and obligation to 
maintain Confidential Information in confidence and not to use such 
information for any purpose other than in accordance with the terms and 
conditions of this Agreement. Neither party will be held financially liable 
for any inadvertent disclosure, but each will agree to use its reasonable 
efforts not to disclose any agreed to Confidential Information. 

1.2 Nothing contained herein will in any way restrict or impair either party's 
right to use, disclose, or otherwise deal with any Confidential Information 
which at the time of its receipt: 

1.2.) Is generally available in the public domain, or thereafter becomes 
available to the public through no act of the receiving party; or 

1.2.2 Was independently known prior to receipt thereof, or made available to 
such receiving party as a matter of lawful right by a third party. 

1.3 The above obligations for Confidential Information shall be in effect for a 
period of [fjvc f?)] years from the termination of the agreen.ent. 

Modified version of Article 6 • Piibllcatlons 

6.1 Sponsor recognizes that under University policy, the results of University 
Project must be publishable and agrees that Researchers engaged in Project 
shall be permitted to present at symposia, national, or regional professional 
meetings and to publish in journals, theses or dissertations, or otherwise of 
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^ their owo choosiog, methods aod results of Project* provided, however, that 
Sponsor shall have been furnished copies of any proposed publication o: 

preseatation at least ( ] months in advance of the submission of such 

proposed publication or presentation to a journal, editor, or other third 
party. Sponsor shall have (__] months, after receipt of said copies, 
to object to such proposed presentation or proposed publication either because 
there is patentable subject matter which reeds protection and/or there is 
Confidential Information of Sponsor contained in the proposed publication or 
presentation. In the event that Sponsor makes such objection, the parties 
shall negotiate an acceptable version, and the said Researcher(s) shall 

refrain from making such publication or presentation for a maximum of ( 

1 months from date of receipt of such objection in order for University to 
file patent appIicatioQ(s) with the United States Patent and Trademark Office 
and/or foreign patent office(0. directed to the patentable subject matter 
contained in the proposed publication or presentation.] 

Appendix Article 2 - Mlscellaaeous 

2.1 The Parties recognize that inventions, copyrightable works, or other 

proprietaryJnformation may arise from research sponsored in whole or in part 
by agencies of the federal government. The parties hereto agree that any such 
developments shall be governed by the provisions of Public Law 96*517, or as 
amended, during the term of this Agreement. When third party funding is 
involved, i.e., federal support. University will take appropriate action to 
assure that Sponsor has its rights under Article d. 

Optional Alternative Clause for Article 7 * Intellectual Property 

7.1 University hereby agrees-to the degree that it can under university mandated 
policy-to assign to Sponsor at its request, the sole and exclusive ownership 
of any inventions, whether patentable or not, made in the performance of the 
research contemplated by this agreement and to execute such instruments 
prepared by Sponsor as is deemed necessary to vest the aforesaid sole and 
exclusive ownership. Vfniversity agrees to cooperate in such assii^nment of 
patents for a period of ( ] following the request of Sponsor. 

OptioOl Additional Clause for Artlcla 11 - Insurance 

11.3 Sponsor shall indemnify, defend, and hold harmless University against any and 
a!l claims, costs, or liabilities, including attorneys* fees and court costs 
at boUi trial and appellate levels, for any loss, damage, icjury, or loss of 
life, other than that attributable in whole or part to University's fault or 
neglifMCt, ctused by the actions of Sponsor or its officers, servants, 
agents, or of third parties acting on behalf of or under authorization from 
SponMr of products developed or made as a result of information or materials 
received from University, provided that (a) University promptly notifies 
Sponsor in writing tf ter University receives notice of any claim, (b) Sponsor 
is given the opportunity, at its onion, to participate and associate with 
University in control, defense, and trial of any cb*m and any related 
settlement negotiations, provided, however, that with respect to any claim, or 
portion thereof, from which .Sponsor agrees at the initiation of such claim to 
save and hold University harmless. Sponsor shall h^ve the sole control of the 
defense, trial, and any related settlement negotiations, and (c) University 
fully cooperates with Sponsor in t!ie defense of any such claim. 
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CGUnOL OffRESERRZHRno TECHrOiOG'i' 



Dear Colleague: 



For the U.S. research community, 1988 will be a pivotal year. 
Policies advocated by Presidential candidates, and programs 
adopted by the 100th Congress, will shape the research and 
development climate for years to come. The 152 corporations, 
academic institutions, and their associations in the Council on 
Research and Technology have spent this past year deliberating 
how the critical proce^*^ from the discovery of a new idea to its 
commercialization ,cah be strengthened. "Research and 
Development Policies for 1988 and. Beyond" grew out of these 
deliberations. COREIBCH offers its recommendations to help 
guide political, business, and academic leaders in their quest for 
what can be done to keep us competitive in an increasingly 
interrelated global economy. 

CORCTECH's membership spans the U.S. research community 
including a broad sp'^clrum of U.S. industrial sectors and 
research institutions. Its formation early in 1987 was a unique 
political alliance. Its policy agenda represents a unique 
consensus that industry, universities, institutes and government 
must work together to achieve good public policies on r&d just 
as they must work together in a day-to-day effort to achieve 
scientific and technological advances and their successful 
commericiil application. 
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Six recomTaendations pri ide the framework for the 
CX)RErECH policy agenda, including: 

I. Substantially increasing support for academic research. 

IL Establishing ' program to expand and improve the basic 
research infrastructure mcluding university and research 
institute facilities, equipment, and instrumentation. 

III. Strengthening incentives and support for industry 
research and development and removing disincentives to 
domestic siting of company R&D facilities. 

IV. Encouraging cooperative research through programs and 
incentives. 

V. Increasing financial support to ensure an adequate and 
well-trained supply of en^neers and scientists. 

VI. Improving, accelerating, and strengthening the 
commercialization of new and useful technologies 

CORBTECH begins its second year with a sense of urgency. 
Our national R&D policies, to date, constitute a legacy of 
instability and unpredictability. The Research and Development 
Tax Credit was allowed to lapse in 1985 and, when renewed in 
1986, it was cut back from an incremental rate of 25 perceut to 
20 percent. The moratorium on the Treasury Regulation Section 
1.861.8, which is widely considered to be a serious disincentive 
to domestic siting of R&D facilities, was allowed to lapse in 
mid- 1987. Federal funds ^or university research facilities fell 95 
percent tn real terms over the past two decades and National 
Science Foundation fundmg for university basic research has 
been essentially flat for many years when inflation is taken into 
account. 

Therefore, CORETECH's policy recommendations reflect a 
philosophy of balance and continuity. We strongly advocate 
safeguarding and expanding our basic research base, and, at the 
same lime, we urge that all actors in the R&D process 
emphasize technology transfer, commercialization, and advanced 
manufacturing technologies. 

CORETECH 
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By Ihsir very nature, research and development and the 
commercial application of successful R&D are long term. Stable, 
supportive public policies are essential. COREIBCH thus call§ 
upon our national government to send a clear message to the 
U.S. research community that its work will be nurtured in a 
consistent manner. CORETEai*s action agenda for the near 
future reflects our concern with balance and continuity and calls 
for: 

0 A permanent Research and Development Tax Credit and a 
periranent Basic Research Credit. 

0 A permanent solution to longstanding problems with Treasurv 
Regulation 1.861.8 which is a disincentive to domestic sitin^ 
of R&D activities. 

0 A steady and substantial increase in research funding through 
the National'Scieuce Foundation. 

o A public and private commitment to rebuilding our national 
research infrastructure through a new federal matching fund 
for restoring university research facilities. 

0 The continued tax exempt status of basic and applied 
research at universities and non-profit research institutes 
(and the continued taxable status of commercial product 
development al universities and other non-profit institutions). 

CORfTTECH members are mindful' that, as they embrace this 
policy agenda and work i6 achieve the action -items, the 
strength of the U.S. research community is inextricably tied to 
the health of our economy as a whole. COREi'ECH fervently 
urges our leaders to quickly and effectively address the problems 
that threaten our ful!»re competitiveness. 

In conclusion, we reflect that "Research and Development 
Policies for 1988 and Beyond" is hot a quick fix approach: 
Rather, It reflects our serious commitment to the long haul. 
Moreover, we fully recognize that each of our recommendations, 
considered separately, would be woefully inadequate for the 
magnitude of the task. Taken together, we believe, these 
rccommendHiions are a major step toward giving science and 
technology the direction and attention that will be needed if we 
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are to remain a competitive nation for the remainder of this 
century and beyond. 

We particubrly want to thank all those who contributed their 
time to framing, CORBIECH'S policy^ agenda. Internally, it 
reflects the efforlSr cf ^ORHTECH's Task Forces on Cooperative 
Research and Commercialization and our Research Policy 
Ojir^-iittee. Expert advice was ^ven by both members and 
nonmembers at the four regional policy forums sponsored by 
CX)RErECH in October. We want to thank the Conference 
Board for cosponsoring those forums with us. We are grateful 
for the participation of many who care about the U.S. 



research community. 
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National Research and Development 
Policies tor 1988 and Deyond 
Introduction 



..^Technology is not a zero sum game; everyone can 
be a winner As Alice said, 'All will be winners; 
all shall have a prize, * 

But Americans must take th* game seriously, for 
there are other nations that' do not consider it a 
game at all. (Lewis M, Branscomb, Harvard 
University) 

For the United States, the challenge of the late 20th century 
and beyond will be to remain the world's leader in scienee and 
teehnology and to ro.alize eommercidl advantage in our advances. 
If we are to capture the rewards from today's breakthroughs in 
superconductivity, biotechnology, and other emerging 
technologies, ihen we iinist nurture, protect, and sti.nulate the 
process from discovery to commercialization. 

The Council on Research and Technology, CORimiCH, offers 
the following findings and recommendations in the hope that 
Ihey will shed some light on the relationship between science 
and technology and competitiveness and what th^ national 
government, industry and academia can do to, help keep us ahead 
in the global teehnology raee.^ 



^ "National Research and Development Policies for 1988 and 
Beyond" was adopted by the com-P il Board of Direciors at 
its December 9, 1987 meeting. 
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The Current Picture 

Economists have long been preoccupied with 
policies that control the -business cycle or improve 
static efficiency, but only a few focus on policies 
for growth. The institutional structure of the 
Federal Reserve Board has been the subject of 
exhaustive discourse. But the mechanisms for 
stimulating technological development have 
remained in the periphery of economic debate. 
That must be changed. (Martin N. Baily, The 
Brookings institution) 

The federal government's roles and responsibilities ia 
monetary and fiscal policies, as well as in intern.-. ional trade, 
are widely acknowledged. Less well established is what starts 
the engine of economic growth and what keeps it running in a 
keenly competitive world marketplace. 

Now, as the Administration, the Congress and the Nation 
debate our international competitiveness, it is incumbent upon 
us, as a country, to explore fully what spurs productivity growth 
and hence, enables our future economic well-being. 

Leading economists now believe that the single biggest factor 
behind productivity growth is innovation and, they have 
demonstrated, two-thirds and possibly 80 percent of the 
productivity growth achieved since the Greai Depression can be 
directly or indirectly attributed to innovation. In an > 
industrialized society, research and development is the primary 
means by which technological innovation is generated. 

However, because firms cannot capture fully the rewards 
from their innovations - indeed the rate of return to society 
from innovation is estimated to be at least twice that which 
accrues to an individual company -- the market acting alone 
creates chronic, systematic underinvestment in r&d. This 
situation is further aggravated by the very high risk associated 
with lUiD projects. Fully 80 percent of such projects are 
believed to be economic failures. Therefore, economists are 
nearly unanimous that the government should intervene to 
( bolster research spending. 
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Private Research and Development 

For most of the 1960s and 1970s, the government provided no 
special incentive for R&D, and private R&D spending in the 
United vStates was \lrtually stagnant. The United States trailed 
both Germany and Japan in the percentage of Gross National 
Product (GNP) spent on civilian research;, (1.8 percent in the 
United States versus 2.4 percent in West v/ermany and Japan.) 
(See Figure 1.] 

Figure 1 

Estimated Ratios of Non-Defense R&D 
Expenditures to Gross National Product 
for Selected Countries 

3t 




Since 1981, when the Research and Development 'iax Credit 
was first adopted, there have been dramatic gains in private 
R&D spending. However, other countries also offer incentives 
for research and the United States continues to lag behind 
Japan and Germany in the proportion of GNP spent on private, 
civilian R&D. 
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Basic Research 

The United States* commitment to basic research, the source 
of new industrial products and processes, has been increasing in 
recent years. However, despite annual increases in the total 
dollar amount spent in basic research, as a percentage of tola. 
Federal R&D, basi. research spending has dropped in each of 
the past three years. (See Figure 2.] Federal support of 
university basic research has also declined as a proportion of 
federal R&D spending. Only about 20 percent of total federal 
civilian R&D funding is currently devoted to basic research in 
universities. 



Figure 2 

3asic Research as a Percent of 
Total Federal R&D 




University research facilities, where about half of all U.S. 
basic research is performed, are all too often antiquated and 
inadequate and the instrumentation and cquipn^ent used arc 
frequently not state-of-the-art. Direct federal support of r&d 
physical plant in universities fell from $211.7 million (in 1972 
constant dollars) in 1966, to $19.5 million in 198L (Sec Figure 
3.j In^ 1966, the percentage of NIH's research grants spent on 
instrumentation was 11.7 percent and i'or NSF, 11.2 percent. By 
1982, these proportions were 4.5 percent ^nd 9 percent for NIH 
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and NSF, respectively. Although federal spending on 
instrumentation and equipment has been increasing, it still falls 
far short of need. 

Figure 3 

Federal Obligations for R&D Plont 
to Universities and Colleges 
Fiscal Years 1965-1988 (est.) 
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University-industry relations in research waned in the 1970s 
and industry funding of university research, 8 percent ol all 
university research funds in 1960, declined to just 4 loercent by 
the late 1970s. (See Figure 4.J Industry contributions for 
ui-'iversity basic research began to rise in the early 1980s. By 
l986, industry fup'iing constituted over 5 percent, or $375 
million, of unwers»»y bnsic research monies, three times the 
dollar amount spent in 1980. This upward trend, although 
encouraging, needs to continue if universities and companies are 
to begin to fully realize the advantages of working together. 
Chief among those advantages is the acceleration of technology 
transfer. 

Compared to the funds spent by the federal government on 
basic research, little is spent or done to see that new research 
findings from research laboratories become new products or 
processes. As a result, the technology transfer process can take 
years or not happen at all. lechnology transfer is important to 
competitiveness boo >e "those who lead in translating new 
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technologies into products and processes will reap the rewards 
in competitive advantage" {Fortune, October 13, 1986). 

Figure 4 



Academic R&D Expenditures by Source: TY 1988 




Scientific and Engineering Manpower 

Twenty years ago, the United States led its competitors in 
the number of scientists and engineers relative to population. 
This is no longer true. Japan, for example, with half our 
populf ion, has doubled its technical workforce over the past 
two decades and now produces more engineers than we do. 

Moreover, the proportion of U.S. undergraduates majoring in 
the sciences and engineering has declined since the ll)70s. At 
the graduate level, there has also been a proportional decline of 
U.S. citizens receiving advanced degrees in the critical fields of 
science and technology. 

For example, more than half of the new PhDs in engineering 
in the United States arc awarded to foreign nationals and 
overall, foreign students account for about 85 percent of the 
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growth in graduate education in the United States, (See Figure 
5.) This trend does not, it should be noted, reflect any great 
increase in the number of foreign graduate students, but rather 
a marked decrease in the number of U.S. students choosing to 
pursue grailuate degrees. 

Figure 5 

Doctoral Degrees Awarded io Foreign Students 
As a Percent of All Doctoral Degrees 
Fronn U.S. Universities 
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1 « 1 1 1 \ 1 1 1 

1960 1M6 ItTO 1I7S IMO 196} im 1» 1914 1«6 19N 

One result is that there are about 1,600 vacant engineering 
faculty positions at universities, and half have gone unfilled 
since 1984. 

Because of the fact that the number of students in the 
appropriate age brackets for undergraduate school (18-22) will 
decline by one-quarter over the 1980-93 period, the number of 
science and engineering degrees will also decline unless a 
greater proportion of this group is attracted to these ^ ^. 
Just to maintain current numbers, the attraction rate wui have 
to increase substantially. 

Commercialization 

It is now clear that America's achievements in research have 
far sur[^issed our rate of success in the commercialization of 
technology. In field after field where U.S. scientists and 
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engineers have pioneered, commercializalion lias lagged or noi 
happened al all. For example, the videocasselte recorder, 
invenlcd in the United States, was successfully commercialized 
abroad. 

The United States can ill afford to ignore the 
commercialization problem. Other countries aggressively pursue 
and strive to improve upon new tjcchnologiss and emphasize the 
manufacturing process ihat allows production of new products at 
comparative advantage. American companies and institutions 
must do Ihe same. Few American universities now offer degree 
programs in advanced manufacturing technologies and few U.S. 
industries give their assembly line cng- c/s and managers the 
statiK their counterparts receive ui other industrialized 
countries. 
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Summary Findings 
and Policy Recommendations 



CORHTECH's recommendations are directed primarily to the 
luestion: What is the appropriate role of the national 
government in encouraging research and development? 

CORETECH therefore addresses the majority of its 
econunendations to tb'j national government. CORETECH does, 
lowever. also strongly urge U.S. corporations, universities and 
•esearch institutes working together cooperatively and acting 
alone to apply more of their own resources to research and 
development; to take the lead in finding conunercial applications 
for new and useful technologies; and, to help make sure that 
our workforce is well trained and prepared for the future. 



CORETECH recommends expanding the federal role in 
research and development for four major reasons: 

1. The unprecedented internationalization of the market place is 
illustrated by the fact that fully 70 percent of our products 
must compete abroad in world markets or domestically against 
imports. Success in the international economy depends on 
science and technology, the "knowledge re\ olution," which in 
turn depends on our national investment in research and the 
highly skilled people to conduct it. 

2. The nature of conducting research has been revolutionized 
and costs have dramatically increased. While great 
discoveries may still result from using simple paper and 
pencil, we cannot escape the fact that "we cannot do micro- 
electronics without clean rooms with air 100,000 times as 
pure as normal rooms, and with floors virtually free from 
^abration; we cannot do chemistry and biology without special 
ventilation and waste disposal facilities; we cannot do large- 
scale computation without computer rooms with carefully 
controlled environments." (Dr. Roland Schmitt, Chairman, 
National Science Board). 



Findings 
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3. Economists are m virtual unanimity that, without government 
intervention, the marketplace acting alone would fail to 
provide adequate spending for research and development 
activities. Chronic, systematic underinvestment m R&D is 
something that this country can simply not afford. We paid 
a high price for past complacency, and we now need lo 
respond with a constructive agenda for action. 

4. Only the national .government, can send a strong message to 
all of U.S. mdustry and academic institutions that scientific 
and technological advances are essential to the countr/s 
future and they will be encouraged by public policies. 

Recommendations 

Specifically, CORETBCH recommends: 

I. Substantially mcreasing support for academic research. 

II. . Establishmg programs to expand and improve the 

research infrastructure mcludmg university and non- 
profit research institute facilities, equipment and 
instrumentation. 

III. Strengthening mcentives and support for mdustry 
research and removing disincentives to domestic siting 
of company r&d facilities. 

IV. Encouraging cooperative research through programs and 
incentives. 

V. Increasing financial support to ensure an adequate and 
well-tramed supply of engineers and scientists. 

VI. Improving, accelerating, and strengthening the 
commercialization of new and useful technolo^es. 
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Recommendation #1 

The United States S! Jid Substantially Increase 
Its Commitment to Researcli. 

The power of American inventiveness - from (he 
light bulb to the laser, from the tractor to the 
transistor - is legend. But now the rest of the 
world is determined to catch up. . . In the age of 
large-scale science, when research goals become 
national priorities and individual laboratory budgets 
can surpass the billion-dollar mark, the lone 
scientist still plays the central role in the process 
of inquiry that leads to breakthroughs. {Fortune, 
October 13, 1986) 

In order to safeguard and expand our essential research base, 
CORETECH recommends that; 

0 Corporations, whenever possible, should expand their 
commitment to basic and applied research. 

o Universities should examine their own funding sources for 
research vwth the goal of maximizing own-source funding of 
research. 

CORBTECH supports a substantial expansion of the federal 
role in basic research and specifically recommends that the 
Congress: 

o Double the National Science Foundation's budget by 1992 with 
emphasis on sustaining and expanding basic research acti\aties 
and related education programs. 

o Significantly increase the research budgets at the other 
major federal R&D departments and agencies, including: the 
biomedical and biotechnology research programs of the 
National Institutes of Health and the Alcohol, Drug Abuse, 
and Mental Health Administration; the Department of 
Defense's university research programs; the enworunental, 
energy, and space sciences research programs of the 
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Environmental Protection Agency, the Department of Energy, 
NASA, and the National Oceanic and Atmospheric 
Administration; and the Department of Agriculture's 
university-based research programs. 

In addition, CORHIECH strongly feels that present law 
exclusion for university and other nonprofit basic and applied 
research from taxation is critical to our competitiveness and 
should be continued. 

Academic Research Support 

CORBTECH endorses the conclusion of the White House 
Science Council that: 'We must make a greater commitment to 
our centers of learnmg m the 1980s than was provided to them 
in the 1970s, and the federal government must take the lead for 
the major fraction of that support." 

For FY '88, CORBTECH supported increasing NSPs 

appropriation by 17 percent, the Administration's requested 

amount, as an important step toward doubling the Agenc/s 
budget by the early 1990s. 

For the past 20 years, it jal terms, funding of NSPs basic 
research programs has remained essentially unchanged. 
CORETECH members feel strongly that this situation must 
change if we are to have the kind of scientific and 
technological breakthroughs necessary to keep us competitive in 
the years ahead. 

Tax Exempt Status of University Research 

CORHIECH strongly supports the continued tax-exempt status 
of basic and applied research of universities and nonprofit 
research institutes. At a time when basic and applied research 
are a critical national need, the unrelated business income tax 
(UBIT) research exemption should not be restricted. 

Research includes both ihe original investigation for the 
advancement of basic scientific knowledge and the application of 
this knowledge to create new ideas and processes; it does not 
include the commercialization of particular products. Although 
problems may arise occasionally in distinguishing between the 
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two, the proper solution is not a radical change in the current 
tax treatment of university and nonprofit research institute 
research. Rather, the proper solution lies with carefully 
examining cited cases of improper characterizations to better 
administer odsting law. Current law ahready provides for the 
taxation of the commercialization of a particular product by 
universities and other nonprofit research institutions and 
GORHTBCH strongly supports the enforcement of this provision. 

CORBTECH finds the proposed distinction between basic and 
applied research, as proposed by the minority members of the 
House Ways and Means Subcommittee on Oversight, to be 
troublesome. To be^n taxing applied research by universities or 
oth'^r nonprofit research institutions, or even to increase 
uncertainties by subjecting applied research activities to a 
"substantially related test" would be detrimental for all 
concerned. COREIECH cautions that the term "applied 
research" is often misunderstood. It is properly defined as 
research which applies basic scientific principles to create new 
ideas and processes, but not the commercialization of specific 
products. As such, the benefits from applied research accrue 
not just to an individual or a single firm, but to society. "If 
the United States is now at a weak point in its competitive 
capabilities, a major cause is the small amount of currently 
conducted applied research," CORETECH told Congress la 1987. 
Tax policy should be encouraging university research, both basic 
and applied, not discouraging it. 
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Recommendation #2 



The United States Should Substantially and Steadily 
Expand Its Investment in Academic Research FacilitieSi 
Equipment and Instrumentation. 

The Nation *s capacity to conduct higfi quality 
research and education programs and to maintain 
its competitive position at the forefront of modem 
science, engineering, and technology is threatened 
by '(a) research capital deficit, which poses serious 
and adverse consequences to our future national 
security health, welfare, and ability to compete in 
the international marketplace. (H.R. 1905, The 
Research Facilities Revitalization Bill of 1987.) 

GORETECH urgcs universities to: 

0 Give priority to rebuilding, repairing or replacing their 
scientiEc and engineering research facilities. 

COREIBCH urges corporations to: 

0 Make use of the enhanced deduction for equipment donations 
and the Basic Research Credit in order to help upgrade 
university research facilities and equipment. 

COREIECH urges Congress to expand substantially funding 
for basic research infrastructure, including: 

0 establishing new funds to help research institutions modernize 
and expand facilities and equipment; 

0 creating a special research facility category that would 
remove the $150 million limit on tax*exempt financing by 
private universities; 

0 providing for realistic depreciation periods for federal 
reimbursement purposes; and 

0 enhancing equipment donation provisions. 
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Research Facilities, Equipment, and Instrumentation 

CORBTECH urges that the federal government help 
universities restore their research facilities and equipment over 
the next decade. It has been estimated that the total federal 
and non-federal cost of this undertaking will be about $10 
billion. 

Specifically, CORETOCH strongly supports H.R. 1905, "The 
University Research Facilities Re\dtalization An of 1987," as an 
important first step toward providing adequate research 
facilities, instrumentation and equipment to meet the nation's 
basic research needs. 

CORETECH further recommends establishing comparable 
facilities modernization funds at the other major R&D federal 
departments and agencies. 

CORETECH also recommends that nonprofit research 
institutes not affiliated with universities but where research and 
research training are conducted should be eligible applicants for 
the proposed NSF and other federal research infrastructure 
grants. 

Tax-Exempt Financing 

Because tax exempt financing is an important funding source 
for university research facilities, COREIECH urges Congress to 
create a research facility exemption to the $150 million limit on 
tax-exempt financing by private, non-profit institutions. Such a 
research exemption will permit the nation's private university 
and college research programs to raise funds for research 
facilities. 

Indirect Costs of Research 

CORETECH also Urges the federal government to use 
realistic, useful life-times when determining indirect costs of 
doing research. SpecificaJiy, the 0MB circulars governing the 
treatment of thesf* cos\s at universities and independent 
research institutes (Oi/B Circulars A21 ai?d A-122, respectively) 
should reflect that a mere realistic measure of the useful life of 
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university buildings is closer to 20 years, compared to the 
current assumption of 50 years. Similarly, the useful life of 
equipment and instrumentation should be considered as 5-10 
years, depending on the class of equipment, compared to the 
present level of 15 years. These "use allowances" are also 
endorsed by the Whlie House Science Council as realistic and 
useful. 

Enhanced Equipment Donation Provision 

CORETCCH finds that the enhanced deduction for equipment 
donations from companies to universities and other qualified 
institutions for scientific research has been a significant source 
of state-of-the-art equipment and instrumentaiion for these 
laboratories. For example, computer manufacturers donated $74 
million worth of products to educational institutions in 1985 
according to the Council for Financial Aid to Education. 
Present law provides the enhanced deduction for donations of 
inventoried scientific equipment and apparatus to universities 
and nonprofit research institutes for use in research or research 
training in the physical and biological sciences. COREIBCH 
supports modifications to the enhanced deduction (Section 170 of 
the Code) to increase its effectiveness while avoiding, significant 
revenue costs, including: 

0 permitting donated equipment to be used for education as 
well as for research and research training; 

0 permitting software donations to be eligible for the enhanced 
deduction; and» 

0 several technical amendments. 
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Recommendation #3 



The United States Should Provide Adequate Incentives 
and Support for Industrial Research and Development 
and Remove Disincentives to Domestic R&D. 

It is good economics, as well as good public policy, 
to provide substantial public subsidy for research 
and development (Herbert A. Simon, Nobel Prize 
in Economics, 1978) 

If the United States is going to prosper at home 
and compete abroad it needs all the R&B 
investment it can get (John Chancellor, NBC 
News) 

CORETECH recognizes that industrial research and 
development is primarily a private activity. CX)RHrECH 
therefore recommends that U.S. industry: 

0 Make every effort to expand their own investment in 
research and development and place R&D needs high on their 
corporate priority lists. 

CORHTBCH also fmds that, although industrial R&D is and 
shoidd be primarily private and market-driven, the federal 
government nonetheless has an important role to play and should 
act to: 

0 Strengthen the R&D tax credit and make it permanent. 

0 Remove statutory and regulatory disincentives to R&D, 
beginning with Treasury Regulation 1.861.8. 



To correct structural underinvestment in R&D and to spur 
innovation. Congress should restore the R&D tax credit to its 
original 25 percent incremental rate and make it a permanent 
part of the U.S. Tax Code. 



The R&D TaxCredU 
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The R&D tax credit is the single provision in the Code 
designed to Increase applied industrial research. It was first 
adopted in 1981 as part of the Economic Recovery Tax Act and 
was b effect during a period of dramatic gains in private r&d 
spending, from $30.9 billion m 1980 to almost $60 billion in 



The original R&D tax credit expired on December 31, 1985. 
During 1986, the year its extension under lax reform was 
debated, r&d spending increased but at a significantly lower 
rale than the previous year, 9 percent as compared to a 12 
percent rise; in 1985. R&D projects are multiyear projects that 
arc associated with considerable risk for bdividual companies. 
CORETBCH therefore urges Congress to make the R&D tax 
credit a permanent, stable part of the Code. Most economists 
who have studied the credit agree that it should be made 
permanent. 

A study conducted by Drs. Martin Baily and Robert Lawrence, 
both of the Brookmgs Institution, showed that a permanent r&d 
tax credit would more than pay for itself. Using standard 
economic assumptions (and a 25 percent rate for the credit), 
Ihey estimated that a permanent credit could boost GN? by as 
much as $17 billion annually beginning in 1991. 

Because of the r&d lax credit's unique mcremental nature, it 
is important that Congress restore it to its original 25 percent 
incremental rate. The credit can be claimed only for increases 
in company r&d spending that arc above the compan/s average 
R&D spending for the prior three-year period. The true 
effective value of the credit was therefore only 7 percent when 
it was set at the 25 percent rate. Following last year's 
reduction to a 20 percent mcremental rate, the credit's vtvi 
incentive value is now on the order of 4.5-5 percent. 

A number of proposals have been put forward to alter the 
structure of the R&D tax credit. Several significari changes 
were already made such as tightening the definition of eligible 
R&p under the 1986 extension, but a number of other important 
issues were raised and not fully resolved. For example, the 
extension of the R&D tax credit to startup ventures was 
proposed but not included under tax reform. 
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CORBTECH endorses e^ctending the aedit to startup 
companies. OORBIBCH has carefully studied the possibility of 
making additional changes to the current structure of the R&D 
tax credit. It ynH be consulting with its Congressional sponsors 
and the Treasury Department to determine if such changes are 
practical in the current political environment. 

Section 1.861*8 

The inclusion of Section 1,861,8 in the Treasury Department 
regulations is a disincentive to domestic research and 
development because it requires U,S. companies with foreign 
operations to allocate a portion of their domestic RAD 
expenditures to income earned abroad. The net effect is to 
ilisalio'V a full deduction for domestic R&D expenditures. 

OOREIBCH therefore urges Congress and the Administration 
to put b place a permanent and fair alteriTativc to Section 
1,861.8. Congress has recognized the potentially harmful effects 
of this .regulation and has passed temporary moratoria on its 
implementation. The last moratorium expired in August, 1987. 
Thus, CORBTECH urges Congress to aU svwftly to prevent 
movement of R&D abroad where similar disincentives do not 
exist, but where significant incentives are in effect to encourage 
R&D. 
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Recommendation #4 

The United States Should Actively Encourage 
Cooperative Research. 

If we are to have an acceptable future in an 
increasingiy technological and competitive world, 
and if we are tc respond adequately to national 
needs in areas^ of economic competitiveness, 
national security, and quality of life for all our 
citizens, the time has come when a new 
partnership involving all three, the federal 
govemment, universities and the private sector, 
must be forged. (Report of ihc White House 
Science Council, February 1986) 

Cooperative research between various corabinationi of 
corporations, universities, research institutes and the government 
is jjnportant to achieving technology transfer and economic 
efficiency. CORETBCH therefore believes that the public and 
private sectors should act to strengthen cooperative research. 

Specifically, corefbch calls on industry and academic 
research institutions to: 

0 Make every effort to initiate or expand tK ir cooperative 
research ventures. 

0 Examine their own cultural or bstitutional barriers to fuller 
participation in cooperative research relationships. 

COREIBCH further recommends that the federal government 
take a number of steps to facilitate and encourage cooperative 
research: 

0 Explore additional multidisciplinary, cooperative approaches to 
research projects. 

0 Provide seed grants on a matching basis for technology 
partnerships, that is, cooperative research projects between 
any combination of companies, universities, research 
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institutes, and government laboratories which appear likely to 
lead to commercialization of useful technologies. 

0 Establish a federal pilot prograir. to demonstrate a "Small 
Business" University Research Program to allow academic 
researchers to begin to explore the commercial applications 
of their work. 

o Institute new Presidential awards for outstanding academic- 
industry joint research. 

0 Make the Basic Research Credit permanent. 

0 Make cooperative research eligible for the Basic Research 
Credit. 

The Basic Research Credit 

COREIECH commends the Congress for adopting the new 
Basic Research Credit under the 1986 Tax Reform Act to 
encourage company support of basic research at universities and 
other qualified research institutions. CORETECH urges Congress 
to make this Basic Research Credit a permanent part of the Tax 
Code. A permanent credit is more likely to encourage stable 
funding of multiyear projects. The Basic Research Credit is 
currently scheduled to expire on December 31, 1988. A two-year 
time period is simply too short to determine the credit's 
effectiveness in stimulating company support of basic research, 
which is, by its very nature, long-term and high-risk. 

CORETECH also believes that all types of cooperative basic 
research should be eligible for the Basic Research Credit. 
Because of their key role in technology transfer, for example, 
consortia of companies to do basic research are potentially of 
great benefit to society. Contributions to these consortia should 
be applicable to the Basic Research Credit. 

Multidisciplinary Research Centers 

CORETECH supports the National Science Foundation's 
initiative to fund more joint multidisciplinary research centers. 
CORBFECH agrees with the view of the White House Science 
Council that we must promote a broad interdisciplinary approach 
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to research that will "improve cooperative linkages between 
scientists, en^eers, and industry." COREIBCH notes that a 
multidiscipiinary approach to enhance problem solving 
capabilities is being followed by NSF in its Engineering Research 
Centers, and by the Department of Defense through its 
University Research Initiative, and by NASA which funds 
multidiscipiinary centers for the commercialization of space. 

At the same time, CORETECH recognizes that the strength of 
multidiscipiinary research depends upon the vitality of the 
individual disciplines brought together. Multidiscipiinary and 
traditional, department*based research should be viewed as 
fundamental and supportive activities. CORETECH therefore 
supports expanding federal support of multidiscipiinary research 
but notes: 

Any revision of the culture and structure of what 
has been a very successful research environment 
ought to proceed cautiously and should not 
jeopardize the competitive individual investigator 
system which has sensed us so well. Individual 
autonomy and pluralism - often cited as the 
foundation of the innovative capacity of US. 
science - may be undermined by moving the 
individual investigator to a secondary role. 
(Harold T. Shapiro, Issues in Science & 
Technology) 

CORETECH is particularly concerned that any increase in 
funding of multidiscipiinary endeavors be on a stable and 
predictable basis aind that it not be at the expense of individual 
basic research funding. Indeed, as the previous sections 
outlined, CORETECH Strongly supports and urges increased 
funding for traditional basic research and basic research 
facilities and equipment. 

Program Development and implementation 

CORETECH believes that there is a need for additional 
government support of cooperative research undertakings, 
particularly as they relate to commercialization. Two new types 
of assistance are therefore recommended: "seed" grants for 
cooperative research with commercialization potential and a 
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SmaU Riiiiness University Research Program. These two new 
thrusts will be developed further by CORBTECH as discussed 
under Reconunendation No. 6 of this Agenda. 

Academic/Industry Joint Research Awards 

GORETBCH supports instituting a new Presidential award for 
outstanding academic-industry joint research in the belief that 
such recognition vnW bring attention to innovative programs and 
encourage others in industry and academic research to consider 
joint research undertakings. 
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Recommendation #5 



The United States Should Help Assure an Adequate 
Supply of Weil-Trained Scientists, Engineers 
and Technical Personnel. 

The skilly dexterity and knowledge of a nation's 
people is the most powerful engine of its economic 
growth. (Adam Smith) 

CORHTECH urges universities and other academic institutions 

to: 

o Closely examine the allocation of their own resources to 
determine how to increase the number of students, 
particularly women and minority students, choosing to enter 
scientific and technical fields. 

CORETECII urges corporations to: 

o Initiate (or expand) their financial and training programs for 
students in scientific and technical ficids. To the extent 
possible, companies, cooperative research ventures, and 
independent research institutes, should offer vork/study 
programs to acquaint students at undergraduate anc graduate 
levels mlh state-of-the-art equipment and instrumentation 
and ongoing corporate research and development activities. 

CORETECH Strongly recommends that the federal government 
should: 

o Pay close attention to and provide support for the training 
of American students in mathematics, science, engineering, 
and computer sciences and to insure an adequate supply of 
university faculty members in these disciplines. 

o Significantly increase the number of graduate fellowships in 
mathematics, science, engineering and computer science, and 
take special steps to encourage women and minorities to 
enter these fields. 
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0 Reconsider the effect of the 1986 Tax Reform Act on 
students and how it will affect research and development. 

Graduate Fellowships 

CORETECH endorses significantly mcreasing the number of 
graduate fellowships m scientific and technolo^cal fields 
awarded by such federal agencies as the National Science 
Foundation, the National Institutes of Health, the Department of 
Defense, and others. SpecificaUy, CORETECH endorses NSFs 
proposal to award an additional 200 graduate fellowships. At 
the same, time, COREIBCH supports providing adequate federal 
financial support for able undergraduate students in mathematics, 
c-mputer sciences, en^neering and the biological and other 
natural sciences. 

Mathematics, Science, Engineering 
and Computer Science Education 

CORETECH recognizes the importance of improving 
mathematics, science, en^neering and computer science training 
at all levels of our educational system. Specifically, COREIECH 
recommends: 

o Reauthorizing the Education for Economic Security Act, 
which expires at the end of FY 87, with emphasis on 
improving the training of American students in mathematics, 
sciences, computer science, and engineering from elementary 
school through their undergraduate education; women and 
minorities are currently underrepresented in these fields and 
their participation should be encouraged under federal 
programs; 

o Emphasizing foreign language training to facilitate U.S. 
knowledge of foreign technology and scientific advances and 
exchanges; 

0 Strengthening programs such as the Presidential Young 
Investigator Awards which help attract science and 
engineering faculty. 
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Taxation of Student Aid 



cH.J^! ^ °f '"'^'"''ed various forms of 
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uition and equipment. CORBrecH urges Congress to reconsider 
the impact of the Tax Reform Act on studenS. and to examLe 
how the taxation of feUowships. scholarships, and othe^fo^^? 



26 



Er|c 210 



2ffl 



Recommendation #6 

The United States Should Act to Improve and 
Accelerate the Commercialization cf New and 
Useful Technologies. 

Technology is the wild card of the future.... 
Recognizing this unbreakable link between 
technology and economic competitiveness, industries 
and nation today are caught up in a desperate race 
to create, apply, and protect new technolo^es. If 
the United States is to maintain competitiveness 
and jobs, it has no choice but to strengthen its 
scientific base and improve its capacity to 
commercialize. (Pat Choate, 77ie High-Flex 
Society) 

CORETECH's recommendations to improve our capacity to 
commercialize technologies faU into two broad categories, 
including: 

0 Accelerating and strengthening the technology transfer 
process, including the acquisition of and improvement upon 
technology from abroad. 

0 Providing specific incentives and programs to encourage 
commercialization. 

In addition, COREIBCH stresses the importance of 
cooperative research (see Recommendation #4 of the agenda) to 
achieving technology transfer, economic efficiency, and 
tlierefore, commercialization. 

Further, CORHTECH's research policy committee wll develop 
specific le^slative proposals in the area of commercialization. 

Major Factors Affecting Commercialization 

Three major factors form the basis for CORBlECH's policy 
recommendations on commercialization as follows: 

27 



ERIC 



21 i 



208 



The Essential Research Base, corbtech notes that at the 
same time that we, as a nation, must emphasize commercial 
apphcation, we must safeguard and increase our investment in 
mdustrial, academic, and government research. A healthy 
research base is critical to ensuring future advances that will 
in turn, lead to tomorrow's new products and processes. 

It was no accident that the Post World War II period of 
phenomenal growth coincided wth massive investments in 
science and technology that began in the earlv 1940s and 
accelerated after the Sputnik challenge of the late 1950s 
However, for the past 20 years, the National Science 
Foundations spending in real terms on basic research has been 
tiat; federal support for university research facilities and 
equipment has plummeted; and, industrial r&d has lagged behind 
our major competitors when measured against Gross National 
Product. CORETCCH strongly reiterates its call to reverse these 
trends. 

Private Industry initiative, coreibch further emphasizes 
that U.S. companies bear the primary responsibility for bringing 
new products to market and for advancing and implementing 
manu.acturing technologies. If we are to meet the 
commercialization challenge, American industry must be 
aggressive in seeking out new ideas and more determined in 
seeing that they become commercially-viable. American 
universities, for their part, must engage in a wider dialogue 
including greater personal interaction, with industry to increase 
their awareness of corporate technology needs and of the 
commercial potential of their laboratory findings. 

As in other policy areas, CORBTEQl addresses the majority 
of Its recommendations on commercialization to the public sector 
because the federal government does Ijave a critical support role 
in facilitating private initiatives. It is CORm-Eai's view that 
government must make a meaningful commitment to supporting 
the commercialization of new and useful technologies and that 
without such a commitment, our competitiveness will be in 
jeopardy. Overall, meeting the commercialization challenge will 
require the cooperation of all affected sectors: labor, academia 
and government as well as business. 
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The Broader Context. Finally, corsiech recognizes that 
there are many factors which directly and mdirectly affea the 
commercialization process. Even if all of COREIECH's 
recommendations are implemented, , they will not ensure 
successful commercialization unless there is a healthy economy 
mcludmg available capital and healthy markets. Knowledgeable 
observers have also pomted to our preoccupation with short- 
term profitability, our trade and budgetary deficits, our low 
rates of savij^g and mvestmg, and our sodet/s litigiousness as 
influences on the commercialization process. Although these 
factors^ lie outside the scope of the CORBTECH agenda, 
COREIBCH members recognize their importance and feel that 
these issues, must be addressed by policymakers in government 
and leaders in the private sector. 

Given these findings and general . directions, the following 
recommendations are offered by CORBTECH to improve and 
accelerate commercialization: 

Recommendations on Commercialization 
Technology Transfer 

The commercialization process depends on the effective two- 
way communication of research findings and technological needs 
between scientists and engineers involved m research, on the 
one hand, and those involved in product development, 
manufacturing, and marketing, on the other. Until very 
recently, however, little attention was paid to how technology 
transfer occurred. Few models currently exist to demonstrate 
how it can be accomplished successfully. Further, and very 
importantly, there has been precious little effort expended to 
learn about, apply, and improve upon technology and. 
manufacturing processes from abroad. 

To improve and accelerate the technology transfer process, 
CORETECH strongly urges corporations, universities, and 
research institutes to: 

0 Examine the ways in which their own researchers, 
administrators, managers and officers communicate research 
findings and technology needs. If not already in place, 
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companies and acadcniic research institutions should establish 
prcjccdures for (1) identifying commercial technology needs 
to those vvithin company r&d divisions or within academic 
research institutions; and (2) communicating new research 
findings to other divisions within each company and 
university and to other sectors of the research community. 

0 Establish (or expand) their owu personnel exchange programs 
to encourage the interchange of scieniists, engineersj and 
R&D managers among industry, academia, and government 
laboratories. These exchanges will encourage person-to 
person relationships that many feel are the key to successful 
technology transfer. 

0 Actively monitor and aggressively seek to apply and improve 
upon scientific, technological and manufaotoring advances 
from other countries. 

To facilitate technology transfer within the private sector 
and between government laboratories, companies, and academic 
institutions, CORETECh recommends that the federal 
government: 

0 Provide federal tax incentives to encourage companies to 
enter into personnel exchanges of scientists, engineers, R&D 
managers and officers with academic institutions aad 
government laboratories. 

0 Expand federal fellowship programs to encourage exchanges 
of scientists, engineers, and research administrator between 
corporations, academic institutions, and government 
laboratories. 

0 Establish a federally-funded program to develop and test 
creative models of technology transfer. These models should 
analyze the respective advantages of and interaction between 
"market pull" and "technology push" technology transfer. In 
the former, user needs and wants are identified and efforts 
are made to satisfy these through technologically-innovative 
products and processes. In the latter, research fmdirigs are 
disseminated in the expectation that new product and process 
development will ensue. 
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0 Ensure that the findings of non-classified research from 
federally-funded research and from federal laboratories 
remain freely accessible. 

0 Establish mechanisms to ensure that information about 
ongoing research in federal laboratories is known in relevant 
industries and academic institutions. 

0 Fully implement the Technology Transfer Act of 1986 to 
effectively transfer technology from government laboratories 
to industry. Congress should monitor implementation of this 
Act closely to determine what, if any, impediments remain to 
industry access to the non-classified work of government 
laboratories. 

0 Ensure that federal policies do not inhibit the traditional role 
of nonprofit, tax-exempt research institutions in the 
technology transfer process. 

0 CORETECH recommends that the U.S. Departments of 
Commerce and State intensify their efforts to identify 
relevant and useful information about technolo^cal and 
scientific developments in key industrialized countries for use 
by American companies and academic institutions.. 

0 Form an advisory group from industry and academia to advise 
the U.S. Departments of Commerce and State on the 
acquisition of scientific and technical information from 
abroad. This group should pay particular attention to the 
programs that provide translations of Japanese and other 
foreign scientific and technical literature to ensure that they 
are directed to areas of greatest need. 

0 Include international technology flows as part of U.S. trade 
negotiations. A report prepared for the President's 
Commission on Industriai Competitiveness concluded that "a 
glaring asymmetry" characterizes the international flow of 
technological knowledge and that the flow has been 
preponderantly "out from the U.S." CX)RETECH therefore 
urges U.S. trade negotiators to make the equitable flow of 
technology a priority negotiating item. 
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Commercialization Programs and Incentives 

Because of the high national stake in the commercialization 
of emerging and useful technologies, companies, academic 
institutions, and the government should make a concerted effort 
to raise its visibility and encourage its improvement. 

Toward that goal, cORBrecH calls on companies and 
universities to give manufacturing technologies a higher priority 
Specifically, corbibch urges tha»: 

Academic institutions establish new or expand ongoing degree 
programs in advanced manufacturing technologies. 

Corporations should actively support these programs by being 
involved both in their development and implementation and 
on a continuing basis through training and internship^ 
programs. 

CORETECH recommends that the federal government assume a 
more active role in facilitating private sector initiatives to bring 
new products to market and advance new processes. The federal 
government should take the following steps: 

0 Alter the Small Business Innovative Research (SBIR) program 
to (1) provide a part of agency funds for unsolicited 
proposals; and (2) provide funding to bridge the transition 
between the Phase I start-up period and the Pha<:c II 
implementation period of the SBIR program. 

0 Establish a federal demonstration program for developing and 
testing new commercialization models, including advanced, 
flexible manufacturing centers, for companies, univsrsities 
and state support programs. 

0 Encourage the development of degree programs in advanced 
manufacturing technologies by establishing a new federal 
fellowship program for pre and post-doctoral students in that 
field. 
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0 Encourage commercialization of research conducted under 
federal sponsorship by allowing all performers of such R&D 
ownership of intellectual property developed thereunder 

0 Expand the current R&D tax credit to allow companies to 
claim R&D expenditures made to develop and improve 
manufacturing processes (including assembly processes) that 
arc related to the mauafaclure of a new or improved 
products. 

0 Make the R&D tax credit permanent. 
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Future Agenda items 

CORBIECH members recognize that a number Oi its 
recommendations require greater specificity for consideration in 
the lepslative process. CX>RBlBCH^s Research Policy Committee 
will further discuss and develop new proposals for federal 
programs to: 

1. Model and test creative methods of technology transfer. 

2. Develop and test new commercialization models, including 
advanced, flexible manufacturing centers, for companies.- 
universities and state support programs. 

3. Provide seed grants for technology partnerships. 

4. Assist states and communities m spurring the commercial 
application of useful technologies. 

In addition, the CORBTECH Research Policy Committee will 
look into federal antitrust laws as th,iy apply to cooperative 
research ventures, including "generic" joint manufacturing, and 
as ihcy influence competitiveness in a global economy. 
CORBITECH will try to determine if there is a iiecd for cJiangc 
in antitrust law and. if so. what direction that change should 
take. 

Finally. CoRm-EOT members believe that American 
intellectual property is a valuable national resource, and we 
must work actively to strengthen its protection among our 
trading allies. We need to assure effective Protection to 
increase America's competitiveness in international markets, and 
to maintain incentives for American innovative efforts through 
research and development. Therefore, CORETCars Research 
Policy Committee wiJI also be looking into tte intellectual 
property system as protects U.S. intellectual property rights 
both domestically and internationally. raREreai will try to 
determine if change in intehcctual property protection is needed 
and. if so. what form that change shoM take. 
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